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Hand size, but with the features o¢ a full-size V-O-M. 
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20,000 ohms per volt DC; 5,000 AC. 


EXCLUSIVE SELECTOR SWITCH speeds circuit and range 
settings. The first miniature V-O-M with this exclusive 
feature for quick, fool-proof selection of all ranges. 


SELF-SHIELDED Bar-Ring Instrument; permits checking 
in Strong Magnetic Fields. 


Fitting interchangeable test prod tip into top of tester 
makes it the common probe, thereby freeing one hand. 


Unbreakable plastic meter window. 


; BANANA-TYPE JACKS—positive connection 
and long life. . 
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_ because 
they know 5 million antennas need 
replacement—that JFD HI-FI TV 
antennas assure them a bigger share of 
this profitable market. 


because 


JFD all-out advertising sells for them in 
powerful national mass media—such as 
Look, TV Guide, Successful Farming, 
Farm Journal, Progressive Farmer. 
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because 

JFD is the total antenna line with the 
right model, at the right price for every 
locatidn—does the most for them in 
mile-shrinking performance and cus- 
tomer confidence, 


because 


JFD sales stimulators 
patches, decals, mobiles, banners, dis- 
plays and direct mail give them the 
complete package to sell new customers. 
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HOW MUCH INSTALLATION BUSINESS ARE YOU LOSING BY NOT SWITCHING TO 
JFD? THE TV ANTENNA LINE AMERICA KNOWS BEST! 


HI-Fl HELIX 
Silver or Gold Anodized 
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NATIONAL fea SCHOOLS (9 


OALD-WIDE TRAINING SINCE 1905 


job projects 


EARN AS YOU LEARN... 
WE SHOW YOU How! 


Many students ¢ e tuition 
—and ear 7 re — with 
spare time w m while 
same... 


training You 


we show you |} 


SEND FOR INFORMATION NOW... 
TODAY! If COSTS YOU NOTHING 
TO INVESTIGATE. 


MAIL 
COUPON 
Mail Now T 
N OW National Technical Schools Dept. RG-120 
te 4000 S. Figueroa St., Los Angeles 37, Calif. 
Please rush FREE Electr 
TV-Radio “Opportunity” Book « tual 
Lesson. No Salesman w 


ACTUAL 
LESSON 


Address_ 

a  ——E Zone 
(CD Check here if interested ONLY in Resident Training 
VETERANS: Give date of discharge 





New Compact Cyclotron 
Is Office-Desk Size 


A 2,000,000-volt cyclotron no 
larger than an office desk was pre- 
sented to Pomona (Calif.) College 
by trustee Frank Seaver as part of 
the college’s 73rd Founder’s Day 
ceremony. It was built by Hughes 
Aircraft Co. The cyclotron speeds up 
charged particles in a pillbox-shaped 
chamber. The particles travel in 
circular paths and get two accel- 
erating “kicks” on each revolution. 

Technically, a cyclotron is a 
vacuum chamber containing two 
semicircular hollow metal accelerat- of it. Thus it travels in a spiral and 
ing electrodes called dees (one shown keeps on gaining speed till it reaches 
in drawing). Particles of hydrogen the outside wall, where it escapes at 
gas in the chamber are ionized by atom-smashing velocity through an 
a hot filament near the center (at electronic gate into the target cham- 
end of two-wire line). Dees are ber. 
charged alternately positive and This cyclotron can produce protons 
negative by the rf oscillator in the of 2,000,000 electron-volts or deu- 
cage at upper left, which feeds dees trons at 4 mev energy at currents 
through a large coax or dee-stem. up to 25 wamp. The accelerating 
Ions move toward the dee that is voltage is 17.5 kv at 13.8 me, and 
negative at the instant and are given the magnetic field 9 kilogauss. Power 
a circular motion by the powerful consumed is 11 kva at 220 volts. 
electromagnetic field generated by : 
the coils of %-inch busbar above and Ball Lightning for Defense? 
below the chamber (top coil shown). Electronic fireballs of highly con- 
The voltage and frequency are so centrated charged particles (plas- 
chosen that, as the particle leaves ma) might be used to destroy mis- 
one dee and enters the other, it finds siles, physicists of the Armour Re- 
a repellent positive charge behind it search Foundation believe. The balls 
and an attractive negative one ahead would be kept active and be guided 


The cyclotron and auxiliary apparatus. The semi-circular chambers, or “dees”, 
are in the huge iron-block electromagnet at right. The charged atom-smashing 
particles strike targets inserted at the right face of the block, not visible in the 
photograph. Viewers from left to right are—Dr. B. Wilson Lyon, president of 
Pomona College; Frank Seaver, college trustee who donated the machine, and 
Dr. Edward M. Fryer, acting chairman of the college’s physics department. 
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by a concentration of radar beams. 
Data on the subject is being studied 
by the Air Force, the foundation 
stated. 

The work is based on speculation 
by Peter Kapitsa, the leading Rus- 
sian nuclear scientist, who theo 3 
that a natural lightning ba 
mass of highly ionized plasm: 
continuously from outside re 
absorption of intense radio 
He believes that artificial 
balls can be created by a 
source of sustained radio 
cused into a small volume 
Natural lightning balls 
often from 10 to 20 cm in 
which would indicate wavelength: 
between 35 and 70 cm, Dr. Kapitsa 
stated. 


Courier Satellite Is 
World’s First Space Station 


A genuine radio station in space 
went into action with the launching 
of the Courier satellite. Intended to 
act chiefly as a delayed relay station, 
storing information sent to it for 
later release, it can, of course, 
as a simultaneous relay as we 

The satellite system was con 
by the Army Signal Resea 
Development Laboratory 
Monmouth, N. J., under direction 
the Advanced Research ject 
Agency of the Department of De 
fense in Washington, D The 
satellite itself was design and 
developed in Palo Alto, Calif., at 
the Western Development 
tories of Phileo Corp., in a 
with specifications by the 
agencies. 

The Courier. has two 
radio systems. One, operatii 
vhf, is intended for trackir 
locating; the other, in the mic 
region, for actual communica 

The vhf transmitter sends a 50 
mw signal. When orbiting, the trans 
mitter is on for 1 second, then off 
for 9. The receiver follows with a 
l-second listening period. When the 
satellite’s signal is picked up by a 
ground station, a command signal is 
sent and it goes into continuous 
action, sending telemetered data as 
to the condition of the satellite and 
electrical equipment. At the same 
time, it turns on the microwave 
equipment. In all, 35 items are 
telemetered, ranging from battery 
voltage and signal strengths to 
satellite temperature. The telemetry 
information is sent by a 1.5-watt 
transmitter. There are two of these, 
to assure greater reliability. Ther 
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The satellite is checked for performance under simulated launching conditions. 


are also two 50-mw “acquisition” 
transmitters. 

The satellite has four 5-watt 
microwave transmitters. Two of them 
operate at a time, tuned to slightly 
different frequencies and connected 
to different antennas. Four receivers 
operate together. The signals re- 
ceived over the microwave link can 
be used to modulate the microwave 
transmitter, relaying the message to 
a second ground station, or can be 
stored. The satellite has five tape 
recorders to handle information from 
high-speed teletype machines 01 
other sources. The information is 
transmitted backward on the rewind 
eycle of the tape, and is reversed 
again by being recorded and played 
back by a tape recorder at the 
ground station. 

Power is supplied by the 19,000 
solar cells that cover more than 70% 
of the total area of the sphere. The 
cells are hooked up in series-parallel 
to deliver 32 volts to a_ nickel 
cadmium storage battery. Diodes be- 
tween the batteries and the solar-cell 
network prevent reverse current. 
Diodes are also inserted between 
each 84-cell unit of thessolar battery 
and the common ‘bus, since cells on 
the dark side of the sphere can 


dissipate considerable leakage cur- 
rent. 


BBB Cites Electronics Complaints 
Third place in the national com- 
plaints-by-customers marathon went 
last year to the home electronic de- 
vices field, Kenneth B. Wilson of the 
National Better Business Bureau told 
the EIA service committee at its 
recent quarterly meeting. Leader of 
the pack was the home-improvement 
field, runner-up the major household 
appliance industry. 

Service technicians will be pleased 
to hear that the larger number of 
consumer electronic complaints were 
directed at the manufacturer, and 
that many against the technician 
were based on, customer misunder- 
standing of manufacturers’ war- 
ranties. 


Wilson offered the following 
gestions to the manufacturers’ 
ice committee: 

Ship on'y pretested product 

Educate the public to the 
and limits of warranties. 

Limit ad claims to the 
field performance: step u] 
ment parts availability. 

Keep the service industry 
informed on products. 

Recognize and correct 
promptly. 


New Maser Amplifies Light 


A true amplifier of light w 
onstrated by Bell Telephone La 
tories in early October. Unlike 
intensifiers (sometimes called 
amplifiers), the apparatus act 
uses light to stimulate light 
in the manner of radio wa 
regenerative radio circuit 

A maser is a circuit 
radiation from atoms is 
(Maser Microwave Amp 
by Stimulated Emission 
tion.) In the optical maser 
radiated as microwaves we 
earlier maser (RADIO-EL! 

June, 1955). 

The optical maser dep 
the same principle as ea 
that atoms which absorb | 
radiation are “excited” or 
a higher energy level 
radiate energy if they d1 
their original level. 

The optical maser is a 1 
with chromium atoms introdu 
controlled impurities. When 
by bright bluish light from 
flash tube (see illustration), thes« 
chromium atoms are excited to a 
higher energy level, decaying back 
to the original level in two step 
The first of these steps is very rapid 
the second a more stable conditior 
from which the atoms, when they 
drop back to their original level 
fluoresce or emit a deep red light. 

The light emitted by the first few 
atoms stimulates others to emit. The 
ends of the ruby rod are silvered to 
act as reflectors so that, when a ray 
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More Signal 
Power with Winegard 
TV Amplifiers and 

Booster Couplers! | Heart of the light maser. In use, the 





instrumens-is sealed in a metal cylinder, 
of whict® the cone assembly here forms 
one end, to prevent light from escaping. 


of light reaches one end, it i gail 
sent down the rod, stimulating 
sion from other atoms. Thu 
tense radiation is built up 
tinues as long as the outside 
of “pumping” energy (the pl 
tube) continues to raise 
higher energy stages. 
Obviously, the light whicl 
along the rod stimulates man 
atoms to emit. Light fr 
atoms moves in the same dir¢ 
the stimulating light, so a v« 
erful beam is built up, 
powerful enough to penetrate 
thin silvering on the ends of t! 
This output can be used for 
ing, in spectroscopy, or as a 
of very narrow-frequency m« 
matic light. 
With the further developn 
New Precision Amplifier A-460 drives 1 to 30 TV sets. the optical maser, it is expected 
You get up to 26db gain on TV and FM bands with the all the techniques of modulatio 
Winegard A-400. Has four 6FY5 neutroelectrode tubes amplification used with lowe: 
with extremely low noise characteristics. Dual 75 ohm quencies can be applied to 
outputs—300 ohm balanced input with no-strip discon- the maser may extend the 
nect plug and 75 ohm coaxial input. Unit completely resenigneh= grein! we sige Se 
fused. Finest amplifier in its class—$79.95. fret the very lew te the 
Booster Coupler WBC4—operates 1 to 4 TV and FM sets. ee a — 
Delivers up to 12.5 db gain all channels on one set. . ee song 
Operates 2, 3 or 4 sets with up to 6 db gain for each set. held iclatiy. be laitonen % Soe 
Powerful 6DJ8 tube, shielded and protected. 4 sets of ventor of the original maser 
no-strip lead-in terminals—quick. disconnect plug for L. Schawlow of Bell Laborat 
antenna lead-in—$27.50. 


Calendar of Events 

EIA Winter Conference, Nov. 29-De 

mont Hotel, San Francisco, Calif 

Third Annual Futuronics Exposition 

Dec. 2, Roosevelt Raceway Exhibit Hea 

bury, N. Y 

Vehicular Communications Meeting, | 
Sheraton Hotel, Philadelphia, Pa 

EIA Conference on Maintainability 

tronic Equipment, Dec. 5-7, Grenada 

San Antonio, Tex 

URSI-IRE Fall Meeting, Dec. 12-4, NBS 
Laboratories, Boulder, Colo 

Eastern Joint Computer Conference 

15, New Yorker Hotel and Manhattan Cer N.Y 
Symposium on Thermoelectric Energy Conver 
ion, Jan. 812, Statier Hotel, Dallas, Tex 
National Symposium on Reliability & Quality 
Control, Jan. %I!1, Bellevue-Stratford Hote! 
Philadelphia, Pa. 

Ss oe on Space Instrumentation, Jar 
16-17, Washington, D.C. 
ERA Southwest Chapter Distributor.-Repre- 
sentative Manufacturer Conference, Jan. 29 
McAllen, Tex. 
Cleveland Electronics Conference, Jan. 3! 
Feb. 2, Cleveland Engineering and Scientif 
Center, Cleveland, Ohio. 


Write today for Stereo at 100 Cycles, Says AES 


on Winegard istribution systems Two papers read at the recent 
and famous Winegard TV antennas. Audio Engineering Society Conver 


: ; tion in New York City indicate that 
& Wine Co. frequencies hegre to 100 cycles have 
Scott a part in the stereo effect. One, by 
bg yo Berfington, towe ‘ (Continued on page 14) 
ntenna Systems 
Everything from the 
antenna to the set 
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wave equipment, 
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the biggest customer reception! 


CDE TV antenna rotors are the big-ticket sales that build 
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for example: installed on roof or tower, this heavy-duty beauty 
weathers the winter like old St. Nick himself. The reason? A 
sealed, die-cast bell housing which encloses pr on planetary 
drive gears instead of conventional worm gears. The AR-22 
is also automatic. Just set the selector kn d walk away. 
The AR-22 turns the antenna to the desired position, stops 
and locks itself in place—automatically! Examine this and 
other rugged CDE rotors . . . there ars lels for every 
budget . . . at your CDE Distributor. Or write today for catalog 
No 1630 to: Distributor Sales, Cornell-[ South Plain- 
field, New Jersey 
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(Continued from page 10) 
. K. Harvey and M. R. Schroeder 
of Bell Labs stated that all listeners 
found a 500-cycle cutoff different 


is i ) T from full-range stereo, and that less 
than 20% found a good spatial re 

semblance to full-range stereo. The 

gt La RCA paper stated that some direc 


tional information in carried by fre 
for Multi-set TV-FM 


quencies from 100 cycles to 10 k 
mlelaal=me@lel-1a-halela 


Post Office Goes Electronic 

Electronics plays an important 
part in the new all-automated 
office in Providence, R. I., whict 
dedicated on Oct. 20. 

Electronic devices switch tray 
incoming mail from one convey 
another as directed by coded 
ments attached’ to the trays. A 
celling-facing machine check 
position of the stamp on each kk 
passes it through the canc« 
that it arrives in the proper posi 


Bright Profit Outlook for YOU with 


and stacks the letters, now properly 
positioned, for transmission to the 
semi-automatic sorting machines. 
Here the letters pass at the rate of 
ad A 43 50 a minute before human coders, 
weEew ) ™ who press keys to assign the letter 
to any one of 300 destinations. The 
; coded signals are recorded in the 
magnetic memory of the sorting ma 
chine, and the letter is directed down 
the correct conveyors to the 300 des 
tination boxes. 
The system was designed ar 
veloped by Intelex Corp., a 
iary of ITT. 
Mechanical automation b: 
* : electronics at a number of | 
make the whole operation of 
CI0I0C) ing, unloading, sorting and 
patching the mail automati 
The project is expected, 
to be a super-efficient post office 
a means for testing other new 
machines and for gaining kno 
that may be applied to the 
States postal system as a whi 


Amplified 3 SET COUPLER 


TYPICAL APPLICATIONS 
amplifier that provides 5 DB min. hy 


Here’s a new precision-perfected 





gain across all TV-FM channels 
on two outputs and no loss in 
the third output. Housed in a 
rugged, compact and handsome 
case. The HSA-43 features 
single tube operation (6DJ8), %, 
A.C. interlock and no-strip twin © 
lead terminals. Its excellent 


3 TV Sets 





isolation and match prevents set => CI 


interaction and ghosting. IDEAL 
FOR FEEDING ONE FM AND TWO TV 
SETS FROM THE SAME ANTENNA. 


$29.95 list 





One TV and 
one FM Set 





One TV or 
one FM Set 











Write Jerrold today for full de- 
tails on this new Profit Outlook! 


FAROL ELECTRONICS CORPORATION, Distributor Sales Division 


Dept. IDS-103, Philadelphia 32, Pa. 


Jerrold Electronics (Canada) Limited, Toronto 
Export Representative: CBS International, New York 22, N.Y. 


LEADER AND LARGEST MANUFACTURER OF TV DISTRIBUTION SYSTEM EQUIPMENT 





Underground TV 


A TV camera was used by the 
Washington Gas Light Co. to inspect 
the gas mains under the route of the 
Presidential inaugural parade, to 
guard against any leaks. The camera 
was pulled through the 24-inch mains 
to spot cracks. Workmen above 
watched the screen, noted the posi- 
tion of bad sectors, and plugged the 
leaks with sealing fluid. END 


RADIO-ELECTRONICS 








F.C.C, LICENSE—THE KEY TO BETTER JOBS Learn by Correspondence or in Resident Classes 


An F.C.C. commercial (not amateur) license is your ticket z 7 . 
to higher pay and more interesting employment. This license Grantham training is offered by correspondence or in 


is Federal Government evidence of your qualifications in resident classes. Either way, we train you quickly and 

electronics. Employers are eager to hire licensed technicians, . - thoroughly---teach you a great deal of electronics and 

WHICH LICENSE FOR WHICH JOB? Ma prepare you to pass the F.C.C. examination for a first 
The THIRD CLASS radiotelephone license is of value class license. Get details now. Mail coupon below. 


primarily in that it qualifies youw'tO take the second class RWG LAI RAW WW 
Ws , 


examination. The scope of authority covered by a third class SS 
is booklet ~ 
y 


~ Aye, 2.4 
VS SVL«s é 


wan 
—s 


>. 
PDAS TISLAST ‘BAT ave 


license is extremely limited. / 
The SECOND CLASS jradiotelephone license qualifies ‘ 
you to install, maintain and operate most all radiotelephone ry Ee co 
equipment except commercial broadcast station equipment. FRE. ° wT: - » \& 

The FIRST CLASS radio telephone license qualifies you iis a? ff 
to install, maintain and operate every type of radiotelephone ACSC \ - > CAanténs g 
equipment (except amateur) including all radio and tele- SS Kron: a 
vision stations in the United States, its territories and pos- ss 7 od = eT. 
sessions. This is the highest class of radiotelephone license This free booklet gives ; =/ v4 “¢ 
available. oe details of our training gots > Na 

and explains what an “Ts 

GRANTHAM TRAINING PREPARES YOU =< F.C.C. license can do for | <a, 

The Grantham course covers the required subject 4 your future. Send for a8 
matter completely. Even though it is planned prima- Ae your copy today. ee 
rily to lead directly to a first class FCC license, it does WwW “ 
this by TEACHING you electronics. Some of the FE MX WN S 
subjects covered in detail are: Basic Electricity for iN q| Taget ahead in electronics —first, you need the proper train- 
Beginners, Basic Mathematics, Ohm’s and Kirchhoff's ; ing; then, you need “proof” of your knowledge. Your first class . 
Laws, Alternating Current, Frequency and Wave- IFCC I » dll ieati 
length, Inductance, Capacitance, Impedance, Reso- commercial F.v.. license is a diploma in communications 
nance, Vacuum Tubes, Transistors, Basic Principles e"%\ : electronics, awarded by the U.S. Government when you pass 
of Amplification, Classes of Amplifiers, Oscillators, certain examinations, This diploma is recognized by employers. 
Power Supplies, AM Transmitters and Receivers, FM Grantham School of Electronics specializes in preparing you 
Transmitters and Receivers, Antennas and Trans- : to earn this diploma 
mission Lines, Measuring Instruments, FCC Rules igndeegaem 
and Regulations, and extensive theory and mathe- oo Grantham training is offered in resident classes or by cor- 
matical calculations associated with a!l the above NIJ] respondence. Our free booklet gives complete details. If you 
subjects explained simply and in detail. = ee are interested in preparing for your F.€.C. license, mail the 

1X) coupon below to the School's home office at 1505 N. Western 

OUR GUARANTEE é 17 Ave., Hollywood 27, Caljfornia—the address given in the coupon 

If you should fail the F.C. C, exam after finishing our > Z nd f : PP SE Ra 
course, we guarantee to give additional training at NO | 7PY! —and our free booklet will be mailed to you promptly. No 
ADDITIONAL COST. Read details in our free booklet. S 5 charge —no obligation. 

Z| 
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HOLLYWOOD RESIDENT CLASSES 
CALIF. HELD IN FOUR CITIES 


(Mail in envelope or paste on postal card) 


To: GRANTHAM SCHOOL OF ELECTRONICS 


1505 N. Western Ave., Hollywood, Calif. 








If you are interest- 

ed in attending day 

or evening classes 
mail the coupon for 

| ae free information to 
our home of- a 
fice in Holly- 

ew woh wood, Calif. 

@e x 


wees (1) Hollywood classes, [1] Kansas City cla ashington classes 


5 oo 
MAIL COUPON NOW—NO SALESMAN WILL CALL => pd 


WASH Gentlemen: 
Please send me your free booklet telling how | can get my com- 
mercial F.C.C, license quickly. | understand there is no obligation 


and no salesman will call, 





Eee ss Age 
eee 
URES 


IW 
WS 


: 
4 


iy A AOR RTI ANG ch 


i am interested in: Jome Study Seattle classes 
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see the exciting 1961 


knight-kits 


A PRODUCT OF ALLIED RADIO 


in this value-packed AZL/ED catalog 


444 pages 
most complete 


send for it! 


use coupon 
on next page 





8 Anight-kits—Best by Design 
FUN TO BUILD Building it yourself is 


always satisfying fun—it's fun at its best 
when you build Knight-Kits—they're so 
beautifully engineered, so much easier, 
more pleasurable to work with... 


YOU SAVE You save substantially because 
you buy direct from Allied at our money- 
saving big-volume-production prices—and 
because you do the easy building yourself... 


You OWN THE BEST You'll be glad you 


built a Knight-Kit, because you'll own and 
enjoy with pride a true custom-built product, 
professionally engineered and styled— 
designed for superior performance... 


EASIEST T0 BUY onty *2 down 
on orders up to $50; $5 down up to $200; 
$10 down over $200—up to twenty-four 
months to pay 


exclusive knight-kit > 
ONEY BACK GUARANTEE 
nA Buy Any Kaight-Ait! 
Build and Use it! 
(1 Must Perform 
Bsactly as Claimed! 


s,anteed 





70-W att 
Super-Power 
Stereo! 


Speakers; °"'Y 
Stemeemneaness +5 
PG 58s OR Kaigidowa eee 0O 5 down 


~s 


see many more great HI-FI KITS 
Stereo Preamp 18-Watt Amplifier 
'  60-Watt Stereo Amplifier 12-Watt Amplifier 
-  $tereo Control FM Tuner 
_ 25-Watt Amplifier _ Speaker Systems 


Covers 540 ke to 98 mc, plus 6 meters; gen- only 
eral tuning og coer 3 Amateur *§ 
tuning. 83 935 . $67.50 down 


_ see many other HOBBYIST KITS 
“Space Spanner’® Receiver Transistor Radios 
“Ocean Hopper” Radio intercom Systems 
Radio-Intercom Eiectronic Lab Kits 
Clock-Radio Photoelectronic System 


sensitivity general- 
se VTVM; 11 meg 
fesistance; bal- 


only ® RB sow 


+88 ORONO OOO OREO Ee EERE EER EEE ET EEEEOEMEET EH EEF Or rhe” 


sold exclusive’) % 
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knighE-kiés:best in build-your-own electronic equipment 


Only $39.95 
Full 20 Watts 
Stereo! 


STEREO Hi-Fi AMPLIFIER 


20-Watt Stereo Hi-Fi Amplifier, with 
special clutch-type dual-concentric 
level control; biggest bargain in 
Stereo hi-fi. 83 YX 927 85 


FM-AM Hi-Fi TUNER BBY, 
Outstanding FM-AM Hi-Fi 
“8 Tuner; with AFC and tuned RFE 
$39.95 For stage on FM; includes multi- 
This Citizen's Band plex jack. 83 YX 928... . 349.95 


Transceiver 


-priced com- 
Citizens Band 
isceiver. Tunable 


3 S-chanvei super- 32-WATT STEREO AMPLIFIER VALUE 
? ive receiver; Money-saving 32-Watt Stereo only 
as Hi-Fi Amplifier; high power at gm) 
T13-2...... $30.95 low cost; full frequency center Poe. 
channel. 83 YU 933..... .$59.95 


SEND FOR THE 444-PAGE 


41961 ALLIED CATALOG 


Write today for the world’s biggest elec- 
am tronics catalog, featuring the complete 
KNIGHT-KIT line. See the big news in qual- 
ity electronic kits—save on everything In 
+ Electronics. Send for your FREE copy. “ina 
ma hy ag f ~ 
on pe-proot di Be —_ esas as ae ee oe oe ee ee TT ae 
ALLIED RADI 
100 N. We 





Latest issue of 


TUNG-SOL TIPS 


tells you what you should know about 


SALES OFFICES: ATLANTA, GA 


DC POWER SUPPLIES 





———— above is a block diagram of an electronically 
regulated power supply. It’s the subject of the latest issue 
of Tung-Sol’s monthly series for the industrial serviceman, 
Tung-Sol Tips. And it’s must reading if you’re going to deliver 
fast and efficient trouble shooting service to your customers. 

You get a big, broad analysis of how each of these elements 
contribute to the overall performance of these power supplies. 
There’s a thorough discussion of one of the most critical 
elements in the power supply, namely the regulator ... with 
lucid illustrations and explanations of several common (and 
not so common) regulating devices in use today... PLUS a 
ready-to-use, problem-solving series regulator trouble shoot- 
ing guide that will prove a big help to you in your work. 

Then, to top things off: a lengthy description of how de- 
signers design regulated power supplies. Right in this issue, 
the author takes you through a step-by-step analysis of 
designing procedures. You actually design a power supply 
with him. He shows you how circuit elements are selected 
through graphical means. He explains why particular tubes 
are suited for the design. And finally, to cap it all, you get a 
complete circuit diagram of the finished design ... a tried 
and tested regulated de power supply that delivers a 250 volt 
output at 50 to 250 mA. 

So, don’t miss out on this really important issue. It’s yours 
merely for the asking. Just drop in to see your Tung-Sol dis- 
tributor. He’ll be glad to place your name on the mailing list. 
Or else write directly to us and start getting your issues of 
Tips immediately. Tung-Sol Electric Inc., Newark 4, N. J. 


(s) TUNG-SOL 


SEATTLE, WASH. CANADA: TORONTO, ONT. 


COLUMBUS, OHIO; CULVER CITY, CALIF.; DALLAS, TEXAS; DENVER, 
COLO.; DETROIT, MICH.; IRVINGTON, N. J.; MELROSE PARK, ILL.; NEWARK, N. J.; PHILADELPHIA, PA, 


HOW ABOUT A FUSE STORY 
Dear Editor: 

I would like to see an autho 
article about fuses printed in R 
ELECTRONICS. 

As you know, fuses are ra 
as to current and voltage. | 
curious about the voltage angl 


; 


an unorganized information sort 
learned that the voltage rat 
account of the explosion hazar« 

The question came up be 
wanted to fuse a 400-volt powe 
Due to unknowns in the 
developed a simple circuit b 
stead. But I was so surprised 
of a fuse explosion hazard 
thought the whole subject n 
explored by an article in RAp! 
TRONICS. JOSEPH H. S 
Kansas City 13, Mo. 

[We have just such a story 
for the near future, and a sh 
ment on page 99 of this issue f 


IDENTIFY CALIBRATION 
SIGNALS 
Dear Editor 

[ enjoyed the article “Ident 
Calibration Signals” in the Sept 
1960, issue. I have often had to 
my own calibration signa 
communications receiver. H we 
use a simpler identification syste 
the one proposed in the article 

When there is some doubt 
whether a signal is the ca 
oscillator signal or a _ strong 
ulated carrier, just turn off tl 
tion oscillator. If the signa 
came from your oscillator; if 
not from your oscillator. 

Obviously, my method is far 
to the one you suggest. However 
must admit that my method 
expensive. JAMES F. VAN DET 
Scho/ are, N. Y. 

{We admit it is cheaper, but 
Say it isn’t better. Editor | 

BUILDS PREAMP 
AFTER READING R-E 
Dear Editor: 

I have just completed build 
preamp described in “Design You 
Preamp,” on page 61 of the May 

In my version I have chang: 
design for stereo, using four 7025 1 

one section of each tube per c! 

I used only RIAA equalization to 
wiring problems and keep comp 
to a minimum and because it is 
the only equalization needed 
Switching provides for stereo, 
reverse, FM single channel, FM 
channels, FM multiplex. 


RADIO-ELECTRONICS 








Learn WADIO, Vee 
mM lLeECUINONICGS 


by Practicing at Home 
in Your Spare Time 











At No Extra Cost you get specially 


a 





developed Electronic Training Kits for 
practical experience. Shop and labora- 
tory practice at home make learning 
easier, interesting, faster. You do not 
need a high school diploma or previous 
experience. 


Increasing Demand 
for Trained Men 


This is the Electronics age. Men with 
Electronic know-how are in demand. 
They enjoy high pay and growing oppor- 
tunities for advancement. Satellites, Ra- 
dar, Automation in Industry, Missiles, 
Rockets. Planes, Stereo, TV, Radio, Two 
Way Communications 
for transportation are 
a few of the fantastic developments 
in the fast growing Electronics in- 





NRI Has Trained Thousands for Success 


dustry. If you are not completely ~ 


satisfied with your work; if you are 
doubtful about your future, investi- 
gate Electronics. 


High Pay, Prestige, Bright Future 


What branch of Electronics interests 

you? Thousands of successful NRI 

graduates prove that NRI’slearn-by- 

practice method is the way to success. 

You start in your chosen career ’way 

ahead of the man who only learns ‘ . 

from books. You do not need to give Py = 

up your job. You do not need to go} 

away to school. You learn at home, ™ 7 
get practical knowledge from training kits NRI Saeed 


Train With the Leader 


NRI is the world’s oldest and largest home study Elec- 
tronics school. You benefit from the experience NRI has 
gained from training men for 45 years. NRI offers you 
roven courses of home study in Electronics; Principles, 
ractices and Maintenance— Radio Television Commu- 
nications— Radio Television Servicing. 


Start Soon to Earn More 


Soon after enrolling NRI shows you how to apply your 
knowledge to earn extra money doing Electronics re- 


pairs or servicing Radio and Television sets for friends. 


and neighbors. Take the first step toward success now. 
Find out what NRI offers you. Mail the postage-free 
card. No obligation. Cost of NRI training is low. 
Monthly payment plan available. NATIONAL RADIO 
INSTITUTE, Washington 16, D.C. 


“I get over twice the ‘‘I started with station Average od $150 a month 
salary I made before en- CJIC, now in charge of spare time before I grad- 
rolling. NRI training soundeffectsforCBC.NRI u ted Now have my own 
gave me a thorough un- opened doors to greater full time business and 
derstanding.”’ H. ATKIN- opportunity for m F. employ 2 men.” F. w. 
SON, Austin, Tex. TubDOR, Toronto, Ontari Ox Hollywood, Cal. 


NEW evecrronics mer 


| Cut Out and Mail—No Stamp Needed 


Name 
Address National 
Radio 


City Zone stat 
d institute 


OLDEST & LARGEST HOME STUDY j RADIO-TV SCHOOL 


es 
ational adio Enstitute 
WASHINGTON 16, D. C 
ACCREDITED MEMBER NATIONAL HOME STUDY OUNCI 





JOB COUNSELORS ADVISE 


LEARN ELECTRONICS 


, NEW Home Study Course 
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PRACTICE WITH 
17” "i RECEIVER 


dak) 


ia WITH 
LOW POWER TRANSMITTER | 





PRACTICE WITH ULTRA 
HIGH FREQUENCY OSCILLATOR 


Res oak? 
= PRACTICE WITH 
. ARSONVAL TYPE VOLTMETER 


PRACTICE WITH | 
AC-DC RECEIVER 


(mm SEE OTHER SIDE ax 








FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, P. L. & R.) 
Washington, D.C. 











BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 











POSTAGE WILL BE PAID BY 


National Radio Lestitute 
3939 Wisconsin Avenue 


Washington 16, D.C. 
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in ELECTRONICS 


Principles-Practices-Maintenance 


NOW READY 


This is the Electronic Age. Electronic equipment is 
already being used to count and control flow of liquids, 
solids, gases. Electronics is employed to search for oil 
make surveys, control traffic, machine complex parts 
and in atomic installations. Military uses of Elec 
tronics are great and expanding rapidly. In business, 
Automation with Electronics plays an important part 
prepares payrolls, calculates engineering formulas 


Learn More to Earn More 


Now, to meet the growing demand for trained 
Electronic Technicians NRI has developed a com- 
prehensive, complete course in Electronics Principles 
Practices, Maintenance. This training stresses funda 
mentals. It is a course specially prepared for beginners 
and for Technicians. You get both theory and 
practical experience in an interesting, exciting way. 


Ten Special Training Kits 
Give Practical Experience 


ractical experience with Thyratron Tube 
circuits, Multivibrators, build a D’Arsonval type 
Vacuum Tube Voltmeter (Kit 2); work and 
experiment with pentode tubes, selenium resistors, 
oscillators, transistors, magnetic amplifiers; and get 
practical experience in telemetry circuits as used in 
earth satellites, digital and analog computers (Kit 9 


NRI— Oldest and Largest Schoo! 


Wishing for success won’t bring success. You must 
act. Get FREE 64-page ei on.. from America’s 
oldest and largest home 
study Electronic-Radio- 

Television school. It gives Gag 

facts, opportunities in In- 

dustrialand Military Elec- 3 

tronics careers, also shows § 

what you learn, tells about | 

NRI’s other courses in ~ 

Radio Television Servic- 

ing and Radio Television 

Communications. Month- 

ly payments plan. Mail 

Postage Free Card for 64- 

page Catalog. 

NATIONAL Rapio INsTI- 

TUTE, Washington16,D.C. 


POSTAGE FREE CARD 


MAIL Now 


You get 





Listening tests show the preamp to | 


be equal to if not better than commer- 
cial units. Please convey my thanks to 
Mr. Crowhurst for such a fine design. 
W. R. WILLIAMS 
Toronto, Canada 
[We sent your letter to Mr. Crow- 
hurst, who is favorably impressed. He 
suggests that, since his story was a 
design article only and as you have 
constructed a prototype, it might make 
a useful construction story. Do you feel 
like writing a story on it?—Editor] 


MORE TRANSISTORS, PLEASE 
Dear Editor: 

Please print more data on transistors 
as they are introduced. 

L. C. ERNST 
inn lrhor, Mich. 

[We list the most interesting 
transistors in our monthly New Tubes 
and Semiconductors column. You'll find 
it listed on the contents page.—Editor] 


PREAMP POWER SUPPLY 


Dear Editor: 


new 


Many readers may want to build the 
preamp discussed in “Design Your Own 
Preamp,” on page 61 of the May, 1960, 
issue. As an assist they may wish to 
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use the power supply shown here. It 
around a Webster Electric 
transformer No. 212-19764-97-0, which 
puts out 300 volts B-plus and 12.5 volts 
from its heater winding. 


centers 


C. L. KING 


Plain fie ld, Til. 
[Thanks for the circuit. All interested 
preamp builders please note.—Editor] 


DISPLEASED 
Deav Editor: 

Please list me along with other read- 
disappointed with the 
your Mr. Middleton re 
garding “Eggy.” I noticed with pleasure 
that he went on in his article to use 
equations and information which were 
certainly not the work of the un- 
educated. 

Mr. Middleton’s attempted ridicule of 
anyone possessing an uncommon amount 
of knowledge is, however, surpassed by 
Mr. Jack Darr’s efforts in the TV 
Service Clinic in the September issue. 
What does he mean by “even a ‘PhD’ 
can do it himself’? Is he one? If he 
were, he would be aware of how to write 
and punctuate the letters standing for 
the degree. Later he mentions quitting 
a training course in disgust since he 
disagreed with a statement made by 
the instructor. Why wasn’t he teaching 
the course? 

Of all magazines in which to find 
people and knowledge in general held 

(Continued on page 24) 


ers who were 


statements of 
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EASY-TO-BUILD 72 WATT 
STEREO AMPLIFIER KIT 
LOOKS AND PERFORMS 


LIKE FACTORY- $749 


BUILT UNITS! 
Here’s the kit that makes you a professional. 


Beautifully designed, perfectly engineered, and 
so easy to wire that you can’t go wrong. In just 
a few evenings you can build a professional 72 
watt H. H. Scott stereo amplifier . . . one so good 
it challenges factory-assembled units in both 
looks and performance. 


H. H. Scott engineers have developed exciting 
new techniques to ease kit-building problems. 
The Kit-Pak container unfolds to a self- 
contained worktable. All wires are pre-cut and 
pre-stripped. Parts are mounted on special 
cards in the order you use them. All mechanical 
parts are pre-riveted to the chassis. 


Build a new H. H. Scott LK-72 for yourself, 
You'll have an amplifier that meets rugged 
IHFM specifications . . . one that delivers suffi- 
cient power to drive any speaker system .. . one 
that’s professional in every sense of the word. 


TECHNICAL SPECIFICATIONS: Full Power Output: 72 watts, 
36 watts per channel + [HFM Power Band: extends down to 20cps 
¢ Total Harmonic Distortion: (1kc) under 0.4% of full power * Am- 
plifier Hum Level: better than 70db below full power output « Tubes: 
4 — 7591 output tubes, 2 — 7199, 4 — 12AX7, 1 — 5AR4 « Weight of 
Output Transformers: 12 pounds « Amplifier fully stable under all 
loads including capacitive « Dimensions in accessory case: 15% w, 
5% h, 13% d. Size and styling matches H. H. Scott tuners. 


“Wew kind of KIT 
from H. H. Scott 


IMPORTANT FEATURES OF THE NEW H. H. SCOTT 
LK-72 COMPLETE AMPLIFIER 1. Unique Kit-Pak 
container opens to 4 convenient worktable. Folds up 
at night like a suitcase Part-Charts — All parts 
mounted in order of tallation. No sifting through 
loose parts. 3. All wires pre pre-stripped to cut 
assembly time. 4. Mechanical parts all pre-mounted. 
Tube sockets and term $s riveted to chassis. 
5. Easy-to-follow ful struction book. 6. Special 
features include ter Channel Level control; 
Scratch Filter; Tape jer Monitor; Separate 
Bass and Treble hannel; DC operated 
heaters for lowest | 


*Slightly higher west of the Rockies. 


js = | OO ash 


H. H. SCOTT INC., DEPT. REI2 

111 POWDERMILL ROAD + MAYNARD, MASS. 
Rush me complete details on your new LK-72 Com- 
plete Amplifier Kit, LT-10.FM Tuner Kit, and 
Custom Stereo Coms 


Address. . 


City 


Export: Teles 


nternational Corp. 
36 W. 40tt N 





Bell Telephone Laboratories’ new electronic 
“nerve cell” is a step toward finding out 


One fascinating area of communications has long re- 
sisted exploration — what happens inside the nervous system 


when you see, or when you hear. 


This area is of special interest to telephone science; 
knowledge of how the nervous system handles sound and 
picture signals can help determine what information is 
essential to perception. This in turn may lead to more 


efficient communication instruments and systems. 


To probe the mystery of nerve activity, Bell Telephone 
Laboratories scientists have developed an electronic model 
of a living nerve cell or neuron. Consisting of transistors, 
resistors, capacitors and diodes, the “artificial neuron” 
exhibits many of the characteristics of a living neuron; for 


instance, “all-or-none” response and fatigue. 


Network of neurons is assembled by L. D. 
Harmon of Bell Laboratories, the initiator of 
this new research. Many kinds of assemblies 
are possible. 


In one experiment at Bell I 
artificial neurons is subjected 
through a set of photocells. Th 


aboratories. a nety 


to a stimulus f: 


e network can dist 


specific patterns of light and dark, thus duplicating 


some of the eye’s basic reaction 


s to light. Similar stud 


are underway to explore oul hearing processes. 


At present, too little is knov 


permit exact electronic duplicati 


vn about neural action to 


on. But experiments with 


artificial neurons can provide suggestive clues, contributi: 


to a stimulating interplay betwe 


‘en electronics and neu! 


physiology which may help workers in both discipline 


The human nervous system, 


most efficient and versatile data 


and data processing is an essenti: 


The artificial neuron provides a 
gating and understanding basic 
It is a fresh example of how Be 
constantly explores new frontie 


communications system, now an 


A single artificial neuron. It delivers electri- 
cal impulses when stimulated, like a living 
cell. Neurons are also being used for research 
into hearing. 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 


including the brain, is the 
processing system know! 

il part of communications 
new approach to investi 
nerve network functions 


‘ll Telephone Laborato: 


‘rs to improve Americ: 


d in the years ah« 
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-RADIO-TV and 


ELECTRONICS TRAINING 


aa AT A PRICE 
YOU CAN AFFORD! 


*9| Yes, this great course costs far less than any training of its kind 

INCH given ~ other major schools! Radio-Television Training School 

: nea will train you for a good job in Television or Industrial Elec- 
seater Se eee tronics — AT HOME IN YOUR SPARE TIME. 


Think of it—a complete training program including over 
120 lessons, Fourteen Big Radio-Television Kits, Complete 
Color-TV Instruction, Unlimited Consultation Service... 
ALL at a really big saving to you. How can we do 

this? Write to us today . . . and find out! 


And what's more — you can (if you wish) 


OPEN YOUR OWN RTS-APPROVED AND 
FINANCED RADIO-TY SERVICE SHOP 


We Want Many More Shops This Year 


This 38 year old training organization ~ 

a RTS, that's Radio-Television 

raining School — wants to establish a 

COMPLETE string of Radio-TV Repair Shops in 
COLOR TV principal cities throughout the U.S. 
So far, a great many such shops are 

INSTRUCTION NOW IN BUSINESS AND PROSPER- 
INCLUDED ING. We are helping and training 
ambitious men to become future 


YOU BUILD THESE owners and operators of these 


shops in all areas. 
AND OTHER UNITS! FOR UNSKILLED 


Qk INEXPERIENCED MEN ONLY - 
vf 


ad by JA al We must insist that the men 
muLsiTESTER we sign up be trained in 
ee _  Radio-TY Repair, Merchan- 


sr 
sa° 
Nef sf dising and Sales by our 
” training methods—because 
q ~- YP 4 WE KNOW the require- 


Sota tedt 
alo ole ale ele ace oe 


Fo oF He M.S. OO. OH ww. Ow, Oe 
heats oLoete ote afe ahe ee Le ele eho ale ie ese oie 


Fie crom cmeny y 
Get your free book on the 
FAMOUS RTS BUSINESS PLAN 
find out how you can open 


A REPAIR SHOP OF YOUR OWN 


We supply and finance your equipment 





ot 
fe oo ots 


a 

oaks oho efe efe 
ate ate 

ae ate ote 


WE TRAIN YOU OUR WAY! 
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When you are ready and qualified to operate 
one of our RTS-Approved TV Repair Shops 
WE WILL SUPPLY AND FINANCE EVERY 
BIT OF EQUIPMENT YOU NEED TO GET 
STARTED plus an inventory of parts and 
supplies. In other words we will stake you 
. . . AN OFFER NEVER MADE BEFORE BY 
ANY TRAINING ORGANIZATION. Under 
the RTS Business Plan you receive: 


oe 

afoot 
°, 

> 


‘ ments of the industry. 

~ « Therefore, we will TRAIN 

A *tubes™ ; YOU ... we will show 

estan you how to earn EXTRA 
CASH, during the first 


RADIO-TELEVISION month or two of your 
TRAINING SCHOOL training period. YOU 


= te nn egglilprtcer KEEP YOUR PRESENT 
BIS E ROSECRANS AVENUE JOB. TRAINING TAKES 
LOS ANGELES 59, CALIFORNIA PLACE IN YOUR OWN 


pete 
Se afoot 


ee 
0 he oe oSe ate ole ete ete eho ee 
Fe Me Me oa she Me hn a® 
Of oh fe ofe Se ole ole ote! 


1. An creutris sign for 6. Plans for shop 
the shop front. arrangement. 

2. Complete taboratory 7. Instructions on how Est. 1922 HOME, IN YOUR 
of test equipment. to go into business. has SPARE TIME! 

3. Letterheads, calling 8. Continuous consul- - : . = 
cards, repair tickets, tation and help. € —————- 
etc. 9. The right to use } 6 | 

4. Basic inventory of RTS Seal of picker. ,->—_. 
tubes, parts, Approval, and the Fe = 
supplies. RTS Credo. . 

5S. Complete advertising 10. The right to use 
and promotional the Famous 


material. Trade Mark. ce” ? 
RO EO Ee OS EN cade CUT OUT AND MAIL =m 7 ODay . 


ee RADIO-TELEVISION TRAINING SCHOOL 
815 EAST ROSECRANS AVENUE Dept. RE120 
LOS ANGELES 59, CALIFORNIA 


5 : SEND ME FREE — al! of these big opportunity books — 
BUSINESS "Good Jobs in TV-Electronics,’’ ‘‘A Repair Shop of Your Own" 
and ‘‘Sample Lesson.’’ | am interested in: 


Oo Radio-Television 0D industrial Electronics | 
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(Automation) 





Name —— -Age 


RTS’ Membership in The 
Association of Home Study 
Schools is your assurance of 
Reliability, Integrity, and 
Quality of Training. 


Address 





City & State 


Mail This Coupon Now—No Salesman Wi’! Call 
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For Push-Pull AND Push-Push 


Switch Type Controls 


Look at the figures—78% of the TV, radio and 
hi-fi sets now being produced utilize push-pull or 
push-push controls! Only CENTRALAB gives you a 
complete line of replacements for them—35 push- 
pulls, plus the only push-push units available! 
To multiply your choice, these CENTRALAB switch- 
type controls are divided into 4 types— Adashaft, 
Universal Shaft, Fastatch or dual concentrics, and 
Twin types for stereo. Whatever kind you need, 
you can be sure your CENTRALAB distributor has it. 
For a complete accounting on these push-pull and 
push-push controls, ask your distributor for 
Bulletin 42-936 or write us for your free copy. 


gy . s? 2 j THE ELECTRONICS DIVISION OF OBE-UNION INC, 
[ a oe ode DD / 922M EAST KEEFE AVENUE * MILWAUKEE 1, WISCONSIN 
. ‘ Aig CENTRALAB CANADA LIMITED—AJAX, ONTARIO 
® 
ELECTRONIC SWITCHES - VARIABLE RESISTORS - CERAMIC CAPACITORS 
PACKAGED ELECTRONIC CIRCUITS + ENGINEERED CERAMICS 
24 


(Continued from page 21) 

up to ridicule, RADIO-ELECTRONICS with 
its excellent articles and scientifically 
brilliant editorials should be the last 
As the editorial in this very issue 
(September) implies, this is the age 
of interstellar activities. It is not the 
era of Robert Fulton. H. L. Cover 
Fredericksburg, Va. 


MR. DARR’S REPLY 
Dear Mr. Cover: 

It seems to me that both Bob M 
ton’s article and my TV Clini 
duction did not present our point 
clearly as they might have. WI 
were both trying to say, in diff 
ways, was that TV technicians 
more knowledge, certainly not les 

However, the point was, as bot} 
have said repeatedly, it is not necess 
for a practicing TV technician to 
how to design a TV set before 
able to service it. He must kn 
basic circuits, their commercial app 
tions and the characteristics of a 
of parts. But, as for the highe 
math needed in design work 
only unnecessary, but actua 
in service work. 

The proficient service techni 
have both a theoretical and a 
knowledge of TV circuitry! Ei 
alone is quite useless. | 
(another) college instrueto 
a PhD (plus a doctorate in mat 
and a complete knowledge of 
sign theory, who was completely 
to locate an open filter capa 
little ac—de radio! I showed hin 
I was at his home to get som 
math. He not only laughed, | 
incident in class the next 

So it depends upon the 
I am still in complete disagres 
with the attitude of the hig! 
gentleman mentioned in the 
that all a TV technician need 

how to clip out and re} 
he must have enough 
of circuitry to find them! 


] ) 
J } \ 


BOOKS DISTRIBUTED 
Dear Editor: 

After going through the 
my letter, which appeared ir 
issue of RADIO-ELECTROMICS 
distributed the books among 
wrote. I wish to thank you 
staff for your co-operation. It 
more than I ever expected ar 
ciate it more than words car 

NAME WI1 


[The kind donor was sore 
tant to describe her part om the 
tion, so here is a brief summa 

A total of 32 books was « 
among seven persons. The b 
was made by the donor an 
consideration both the need of 
ient and the suitability of the 
matter of the books. Two persons 
ceiving books were also presented 1-yea) 
subscriptions to RADIO-ELECTRONICS 
the donor. 

We have been delighted to perate 
on such a worthy project and are 
pleased to have been offered the 
tunity —Editor] END 
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Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 PM. 
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Exclusive advanced systematized engineering 

Latest and finest quality parts 

Exclusive ‘“‘Beginner-Tested” easy step-by- 

step instructions 

Exclusive TRIPLE quality control 

Exclusive LIFETIME guarantee at nominal cost 
IN STOCK — Compare, then take home any EICO 
equipment — right “‘off the sheif’’ — from 1500 
neighborhood EICO dealers throughout the U. S. 
& Canada, most of whom offer budget terms 
HF81 Stereo Amplifier-Preamplifier selects, 
amplifies, controls any stereo source & feeds it 
thru self-contained dual 14W amplifiers to a pair 
of speakers. Provides 28W monophonically. 
Ganged level controls, separate balance control, 
independent bass and treble controls for each 
channel. Identical Williamson-type, push-pull 
EL84 power amplifigrs. “Excellent’’— SATURDAY 
REVIEW. “Outstanding . . . extremely versatile." 
— ELECTRONICS WORLD. Kit $69.95. Wired 
$109.95. Incl. cover. 
HF85 Stereo Preamplifier: Complete master 
stereo preamplifier-control unit, self-powered. 
Distortion borders on unmeasurable. Level, bass 
& treble controls independent for each channe 
or gangéd for both channels. Inputs for phono, 
tape head, mike, AM, FM, & FM-multiplex. One 
each auxiliary A & B input in each channel. 
“Extreme flexibility . . . a bargain.” — HI-FI 
REVIEW. Kit $39.95. Wired $64.95. inci. cover. 
New HF89 100-Watt Stereo Power Amplifier: Dual 
50W highest quality power amplifiers. 200W peak 
power output. Uses superlative grain-oriented 
steel output transformers for undistorted re- 
sponse across the entire audio range at full 
power, assuring utmost clarity on full orchestra 
& organ. 60 db channel separation. |M distortion 
0.5% at 100W; harmonic distortion less than 1% 
from 20-20,000 cps within 1 db of 1OOW. Kit 
$99.50. Wired $139.50. 
HF87 70-Watt Stereo Power Amplifier. Dual 35W 
power amplifiers identical circuit-wise to the 
superb HF89, differing only in rating of the out- 
put transformers. IM distortion 1% at 70W; 
harmonic distortion less than 1% from 20-20,000 
cps within 1 db of 70W. Kit $74.95. Wired $114.95. 
HF86 28-Watt Stereo Power Amp. Flawless repro- 
duction at modest price. Kit $43.95. Wired $74.95. 
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Mono Hi-Fi... 
the experts say 
your Best Buy 
is EICO 


Stereo Amplifier-Preamplifier HF81t 


ifier HFB9 
ifier HF87 
lifier HF86 


FM Tuner HFT90: Prewired, prealigned, tempera- 
ture-compensated ‘‘front end”’ is drift-free. Pre- 
wired exclusive precision eye-tronic® traveling 
tuning indicator. Sensitivity: 1.5 uv for 20 db 
quieting; 2.5 uv for 30 db quieting, full limiting 
from 25 uv. IF bandwidth 260 kc at 6 db points. 
Both cathode follower & FM-multiplex stereo 
outputs, prevent obsolescence. Very low distor- 
tion. “One of the best buys in high fidelity kits." 
— AUDIOCRAFT. Kit $39.95". Wired $65.95". 
Cover $3.95. *Less cover, F.E.T. incl 

AM Tuner HFT94: Matches HFT 90. Selects ‘‘hi-fi"’ 
wide (20-9000 cps @ —3 db) or weak-station 
narrow (20-5000 cps @ —3 db) bandpass. Tuned 
RF stage for high selectivity & sensitivity. Pre- 
cision eye-tronic® tuning. “One of the best 
available.” —HI-Fl SYSTEMS. Kit $39.95. Wired 
$65.95. Incl. cover & F.E.T. 

FM/AM Tuner HFTS2 combines renowned EICO 
HFT9O FM Tuner with excellent AM tuning facili- 
ties. Kit $59.95. Wired $94.95. Incl. cover & 
FELT. 


AF4 Economy Stereo Integrated Amplifier pro- 
vides clean 4W per channel or 8W total output. 
Kit $38.95. Wired $64.95. Incl. cover & F.E.T 


HF12 Mono Integrated Amplifier (not illus.): Com- 
plete ‘‘front end”’ facilities & true hi-fi perform- 
ance. 12W continuous, 25W peak. Kit $34.95. 
Wired $57.95. Incl. cover. 


HFS3 3-Way Speaker System Semi-Kit complete 
with factory-built 3%” veneered plywood (4 sides) 
cabinet. Bellows-suspension, full-inch excursion 
12” woofer (22 cps res.) 8” mid-range speaker 
with high internal damping cone for smooth re- 
sponse, 342” cone tweeter. 21% cu. ft. ducted- 
port enclosure. System Q of 4% for smoothest 
frequency & best transient response. 32-14,000 
cps clean, useful response. 16 ohms impedance. 
HWD: 26%” x 13%” x 1458”. Unfinished birch. 
Kit $72.50. Wired $84.50. Walnut or mahogany. 
Kit $87.50. Wired $99.50. 

HFSS 2-Way Speaker System Semi-Kit complete 
with factory-built 34” veneered plywood (4 sides) 
cabinet. Bellows-suspension, 5” excursion, 8” 
woofer (45 cps. res.), & 342” cone tweeter. 144’ 
cu. ft. ducted-port enclosure. System Q of ¥2 for 
smoothest freq. & best transient resp. 45-14,000 
cps clean, useful resp. 16 ohms. 


Stereo Integrated Amplifier AF4tt 


3-Wa 
2-Way 


hanger/ 


Speaker System HFS3 
ookshelf Speaker Systems 
HFSS and HFS1 


hed birch. Kit 
r mahogany. Kit 


HWD: 24” x 1 X 
$47.50. Wired $56.50 
$59.50. Wired $69.50 
HFS1 Bookshelf Speak 


eter 7 risp extended 
} 8 ohms. HWD: 23” 
Kit $39.95. Wired $47.95 


HFS2 Omni-Directional Speaker System (not illus.) 
HW 36 15%” x Fine for stereo’ — 
MODERN HI-F factory-built. Mahog- 
any or walnut $139.95 1 $144.95. 
New Stereo/Mono Automatic Changer/Player: Jam- 
proof 4-speed, a 5, automatic changer 
uto/manual play New extremely smooth, 
f crystal cartridge 
tonearm to eliminate 
Constant 442 grams stylus 
tg ve flutter dis- 


x x 


x 


rtion 
ned integrally 


s optimum 
tion. No hu t i tions, acoustic 
adback, center gement. Only 1034” x 

1007S: sapphire, $49.75. 

, 


F.E.T. and 
in opt ture Wood Cabinet 

nist $9.95; Walnut or 

Mahogany, $13.95 
t ure Wood Cabinet 

$8.95; Walnut or 


+Shown in of 
WE7O: Unfinishe 
Mahogany, $12.50 


EICO, 33-00 N. Bivd., L.1.C : : C-12 
Show me how to SAVE 50% on easy-to-build 
top-quality Hi-Fi. Send FREE catalog, Stereo Hi-Fi 
Guide plus name of neighborhood EICO dealer. 


Name 
Address 
City Zone State 


New! 36-page Guidebook to Stereo 
and Mono Hi Fi...Send 25¢ to 
cover handling anc postage 
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SIGNED 


AS YOU WOULD DESIGN IF You 
WERE AN ELECTRONICS ENGINEER... 


Praised by the experts as Best Buys... ‘ 
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@ By far the best professional VTVM value 
in electronics; nobody but EICO brings 
you such outstanding instrument perform- 
ance for so low a price! Calibration without 30% mod. Turret-mounted, siug-tuned coils 
removing from cabinet. Measure directly p-p for max. accuracy. Fine & & Coarse (3-step) RF 
2. feo. of xs & sine waves: , 14, attenuators. RF output 100,000 uv, AF output 
0, 1400, 4200. DC/RMS ‘sine to 10 v. 

—&. OLS. 5, 50, 500, 1500 (up 
to 30,000 voits with HVP probe, & 250 mc 
with PRF probe). Ohms: 0.2 ohms to 1000 
megs. 442” meter, can’t-burn-out circuit. 7 
non-skip ranges on every function. pore 
center.*Features EICO’s exclusive UNI-PROBE 
your terrific time-saver, performs al! func: 
poy] a _ turn of probe-tip selects DC 
or s 


6) An engineering achievement unmatched 
n ndustry! esigned for lal 

in the industry! EICO-designed for labo- 
ratory precision and EICO-priced for lowest 
rye Features DC amplifiers. Fiat from DC to 


depth of internal modulation 0-50% by 400 
cps Coipitts osciliator, Variable gain externa! 
ulation amplifier: only 3 volts needed for 


or 
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Provides more oo es, greater ease and 
a and better performance than 
any competitive unit. Entirely electronic 
sweep circuit with accurately-biased incre- 
ductor for excellent linearity. Extremely fiat 
RF output. Exceptional tuning accuracy, Hum 
& leakage eliminated. 5 fundamental sweep 
ranges: 3-216 mc. Variable marker range: 
2-75 me in 3 fund. bands, 60-225 mc on har- 
monic band. 4.5 mc crystal marker osc., 
lied. Ext. marker provision. At- 

rker Size, RF Fine, RF Coarse 
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PEAK-TO-PEAK 


VTVM #232 
KIT $29.95 
tU. S, Pat, 


& TUNI-PROBE® 
WIRED $49.95 


No. 2,790,051 
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: 25 mv/ 
, input Z 3 megs; direct-coupled & push- 
throughout. 4-step frequency-compen- 
sated attenuator up to 1000:1. Sweep: per- 
fectly linear 10 cps- 100 kc (ext. cap. for 
range to 1 cps). Pre-set TV V & H positions. 
Auto sync limiter & amplifier Direct or C 
coupling; balanced or unbalanced inputs; 
edge-lit engraved lucite screen with dimmer 
control. 


© More features and versatility, more 
range and accuracy than in generators 
three to four times as much, 150 ke 
to 435 mc with ONE generator in 6 fun- 
damental bands and 1 harmonic band! 
+1.5% frequency accuracy. Colpitts RF 
oscillator directly plate-modulated by K- 
follower for improved modulation. Variable 


costin 


(4-step decade), Narrow range phasing con- 
trol for accurate alignment. 


© Speedy, simple operation, unexcelled 
sensitivity and accuracy; superb elec- 
trical and mechanical design. Tests all 
receiving tubes (picture tubes with adapter), 
n-p-n and p-n-p transistors. Composite indi- 
cation of Gm, & peak emission. Simul- 
taneous selection of any one of+4 combina- 
tions of 3 plate voltages, 3 screen voltages, 
3 ranges of —— variable grid volt- 
age (with 5% accurate pot.), Sensitive 200 
ua meter. 10 six-position lever switches: 
freepoint connection of each tube pin. 10 
push-buttons: rapid insert of any tube ele- 
ment in leakage test circuit. Direct reading 
of inter-element leakage in ohms. New gear- 
driven rolichart. CRA ler $4.50. 





Add 5% in the West 





N.Y 


a2¢ 1 


COLOR & MONOCHROME : 
DC TO 5 MC LAB & TV ] == H 
5” OSCILLOSCOPE #460 == : 
KIT $79.95 WIRED $129.50 ae ® 

= ; DYNAMIC CONDUCTANCE 
Also available: ==: /|- em UBE & T ISTOR 
5” Push-Pull == = Tv- aeeee SanganTeR TESTER veee. 


Oscilloscope 4425 & MARKER KIT $69.95 WIRED $109.95 
Kit $44.95 Wired $79.95 KIT $69.95 WIRED $119.95 Complete with steel cover and handle 
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6 & 12V Battery 
Eliminator 

& Charger #1050 
Kit $29.95 

Wired $38.95 
#1060 Kit $38.95 
Wired $47.95 


Power & Bias 
Supply for 
Transistorized 
Eqpt. #1020 
Kit $19.95 
Wired $27.95 


Tube Tester #625 
Kit $34.95 

Wired $49.95 

Pix Tube Test 
Adapter $4.50 


All Transistor 
Portable RA-6 
Kit $29.95 
Wired $49.95 
less battery 











Wired $39. 95 


EICO 33-00 Northern Bivd..1.1.C. 1, N.Y. c 
Show me HOW TO SAVE 50% on [] Test instruments ‘ 
(0 Hi-Fi [) Ham Gear. Send me FREE Catalog, name 
of neighborhood dealer. () Send free Short Course 
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RF SIGNAL 

GENERATOR 

KIT $26.95 WIRED $39.95 


Turn Page For More EICO Values 


V-0-M #565 
Kit $24.95 
Wired $29.95 
V-0-M #536 
Kit $12.90 
Wired $14.90 





R-C Bridge & R-C-L 
Comparator #950B 
Kit $19.95 

Wired $29.95 





Most EICO distributors 
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offer budget terms. | 
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Radio-Electronics 


Hugo Gernsback, Editor 


HOW FAR AMPLIFICATION 2 


... It Is Doubtful That Ultimate 


[THEN Marconi in 1901 sent his historic letter S across 
the ocean, a distance over 2,000 miles, from Poldhu 
(England) to St. John’s (Newfoundland), he used 

what was then considered a terrific amount of power (20 

kilowatts) to do so. The reason: modern eléctric amplifica- 

tion was unknown. Hence his primitive auto-coherer (detec- 
tor), even with a high antenna, was just sufficient to intercept 
the faint signals over the single ’phone he used at that time. 


True electronic amplification was not possible till the 
advent of de Forest’s vacuum tube and the principles of 
regeneration, superregeneration and amplification using a 
number of tubes in cascade, each step amplifying the orig- 
inal signal enormously. 

Today’s radio amateur can easily communicate with his 
friend at the antipodes with a transmitter that uses but 
a few dry cells and has a power output of only a few watts. 
To achieve this, the signal is amplified hundreds of millions 
of times at the receiver; yet only a minimum number of 
vacuum tubes or transistors are used 

Spectacular as these results are, amplification at present 
has its limitations. Vacuum tubes cannot be added indefin- 
itely in cascade because the tube noises are amplified too, 
and very soon a point is reached where the inherent noises 
of the receiver overpower the signal. 

A similar condition exists in transistor receivers to a 
lesser degree. Nevertheless, with each additional transistor 
the noise ratio increases, soon preventing further ma,: 
nification of the original signal. 

As time goes on, the obvious remedy seems to lie in the 
greater and ever greater sensitivity of the detectors used, 
as well as radically new amplifiers. It all started with 
Hertz’ detector, a wire with a brass ball on each end and 
formed into a loop. You saw the result in the form of a tiny 
spark. Then came the Branley metal-filings coherer, fol- 
lowed by the Marconi hysteresis-iron-wire-band detector, 
later the crystal detector, then the vacuum tube, a while 
later the transistor. More recently new low-noise amplifiers, 
the parametric amplifier and the maser, have appeared. 
These produce very much less noise than do tube amplifiers, 
and hence can be used to amplify signals that would for 
merly have been lost in receiver noise. This covers the com 
paratively short time of some 60 years. 

There would seem to be little doubt that as time goes on 
more and more sensitive detectors will be invented. Ampli- 
fiers too will be vastly improved. It appears certain that 
the amplifiers of 60 years hence will give many thousands 
of times greater amplification than those we have today. 
This despite the fact that scientists will tell you that you 
cannot drive amplification beyond a certain mathematical 
limit. Their ideas stem from the fact that even if you suc- 
ceed in eliminating all the extraneous and inherent noises, 
you will then amplify the colliding electrons themselves. 


Amplification Is Possible Soon 


Very true. Nevertheless, 
will be found, proba! 
tronics, 1.€., In hype 
coupled with atom 
supply current. Incide: 
use cryo-electronics to 
Why the race for su} 
detection, in submarine de 
tion is still, to put it bluntly, es 
only a start in this direct 
Further, we still strugg 
spheric interference of radi 
nal is all too often not ve 
in radio astronomy, where 
phere. As we have menti 
remedy would consist of 
highly amplified, powerfu 
without difficulty. 
Despite atmospheric 
been able to receive rad 
In 1950, Professor Love i 
Jodrell Bank radio observat 
radio signals from the Great 
2,000,000 light-years distant 
was 1.9 meters (158 mc) 
ered by light traveling at 
one year, or almost 6,000, 
Radio astronomers really 
since they use radio waves 
If Marconi’s original 
sorbed completely by the 
out into space now almost 
Later, also more powerful, 
years out In space, w 
by other civilizations, 
world. But as our gal 
years across, 1t may 
radio emissions t 
galactic sun. Hence 
other communications 
which has known elect 
Furthermore, there is always the possibility that weak, 
attenuated signals from other worlds have reached the earth 
for ages. But we have not intere« pted them because of our 
crude detectors and insufficient amplification 
It is one thing to intercept signals from a star naturally 
powered with billions of horsepower. It is quite another 
proposition to detect signals with a moderate power of 
1,000 or 10,000 kilowatts that would originate from a planet 
inhabited by intelligent beings. Such signals would arrive 
on earth so attenuated that we would certainly not be able to 
intercept them for a long time, due to the present crude state 
of our electronic art. H.G. 


Q@ very Merry Christmas to all our readers— The Coitors 
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It adds up light, temperature, 


pressure or humidity fill the 


total keys a relay. 


By JOHN POTTER SHIELDS 


HIS electronic timer has been de- 

signed for use where the average 

timer is inadequate. It is battery- 

operated, freeing it from the pow- 
er lines and, since no vacuum tubes are 
used, it is extremely rugged. Although 
the timer was originally developed as 
an electronic exposure timer, it can be 
used for practically any other timing 
operation including event timing, time 
delay and process control. 

As mentioned above, this timer 
originally designed to be used as an ex- 
posure timer. However, unlike the or- 
dinary indicating exposure meter, this 
one “integrates” the total amount of 
light or other types of radiation re- 
ceived, and trips a relay when a pre- 
determined amount has been received. 
By choosing the proper photoconductive 
cell, various types of radiation from in- 
frared to X-rays will actuate the timer. 
One practical application is that of ac- 
curately controlling the exposure time 
of a photo enlarger. The tiny photocell 
is placed so it will receive the same 
amount of light from the enlarger as 
the unexposed print paper. Once the 
timer has been calibrated for the vari- 
ous kinds of papers to be used, it will 
automatically control the time of expo- 
sure, depending upon the density of the 
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negative used and the enlarger lens 
opening. Since the unit is portable, it 
can be even taken out to the beach to 
monitor how long you sunbathe! 

The timer is easy to build. It requires 
no special components, and current 
consumption is slight, making it eco 
nomical to operate. The timing interval 
is from several 
hour. 


seconds to about an 


How it works 
Fig. 1 is the unit’s circuit. The 

lamp, calibration control R1, 

conductive photocell V1, 


neon 
photo- 


and R2 are 


BATT 2 
67.5V 


o— 
ov) 


Sha f Reser 





There are only two controls on the face 
of the instrument. Note the photocell! at 
the right. 


Ri—pcot, 5 megohms, line 

R2—| 000 ohms, '/2 watt 

R3—470 ohms, '/2 watt 

R4—100 ohms, '/> watt 

R5—15,000 ohms, '/) watt 

Ci—40 wf, 150 volts (tantalum or standard 
lytic, depending on space requirement 

C2—0.5 uf, 200 volts 

BATT |, 2—67.5 volts (Burgess P45 or eq 

RY—dpdt, 2,500-ohm coil (Potter & Brur 
type LM-I! or equivalent) 

Si—dpdt toggle 

Vi—CL-2 or CL-3, Clairex photocond: 

V2—2N332 

Terminal strip, barrier type, 3 or 

Neon lamp, NE-2 

Case and chassis to suit 

Miscellaneous hardware 


more te 

















Fig. 1—Cireuit of the timer. 
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Since parts layout is 
not critical, this is 
only one _ possible 
way of assembling 
the unit. 


connected in series across the two 67.5- 
volt batteries. Capacitor Cl and reset 
switch Sl-b are connected across the 
neon lamp. When the power switch 
Sl-a is closed, current from the two 
batteries flows through Rl and V1, 
charging Cl. The charging rate for Cl 
depends upon the setting of Rl and the 
resistance of V1, which will vary from 
many megohms in total darkness to a 
few thousand ohms in bright sunlight. 
Thus, the capacitor’s charging depends 
on the internal resistance of V1, which 
in turn depends on the amount of radia- 
tion (light or otherwise) striking it 
When Cl charges enough to fire the 
neon lamp (around 75 volts), a brief 
positive-going pulse is developed across 
resistor R2. The pulse is applied, 
through isolating resistor R3, to V2’s 
base. The pulse momentarily biases the 
transistor’s base positive with respect 
to the emitter, causing a correspond- 
ing pulse of collector current to flow 
through the relay coil, energizing the 
relay. A dpdt relay is used, and one 
set of contacts is connected so that, once 
energized, the relay stays locked in 
until the power switch, which is ganged 
with the reset switch, is opened. Re- 


Fig. 2—Alternate circuit for momentary 
relay closing. 
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sistor R5 limits relay coil current when 
the relay armature is energized. If you 
want the relay to close only momen- 
tarily, wire it as shown in Fig. 2. 

The timer circuit was assembled on 
a perforated phenolic-board chassis 
which is fitted into a metal cabinet. The 
photocell is mounted in a small metal 
box and connected to the main timer 
unit by a length of ordinary line cord. 
This is done so the photocell can be 
conveniently located in tight corners 
if necessary. A barrier type terminal 
strip is mounted on the front of the 
timer cabinet, and the photocell and 
second set of relay contacts are con 
nected to it. The two batteries are held 
in place with simple sheet-metal straps. 
Decals dress up the units. Give them a 
coat of clear plastic spray after they 
are thoroughly dry. While a tantalum 
charging capacitor was used in the 
original model to save space, an ordi- 
nary tubular electrolytic will work just 
as well. 


Calibration and operation 

The timer must be calibrated before 
it is placed in operation. The simplest 
way to do so is to expose the photocell 
to the light source to be used and, with 
the unit operating, adjust the CALIBRATE 
control for the desired timing interval. 
This must be done with the photocell 
placed at its normal operating distance 
from the light source. If the cell is 
placed at a different distance from the 
light source, the timing interval will 
change because of the difference in light 
intensity. 

If the timer is to be operated in 
applications involving ‘extremely high 
illumination levels such as direct sun- 
light, place a filter over the photocell 
to get a reasonably long timing in- 
terval. If such a filter is not used, the 
photocell’s resistance will be extremely 


low, and unreasonal 
charging capacito1 
for reasonable tin 
sired, a variable 
in place of a filter. 
the filter o1 ape 
cell’ int 
betwee! 
exposed 

If desi 

fixed 


» values for 


required 
If de- 
ve used 
aking, 
eep the 


ewhere 


with 
as a 
n the 
ng the 


timing 


t stays 
Too low 
se exces 
relay coil 
layout 
desired 
lon’t you 
? You’ll 
END 
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TAMING 


THE VIDEO 
iX* SYSTEM 


Speed up if troubleshooting with these tricks of the trade 


By WAYNE LEMONS 


Bias box (left), de vtvm, clip leads and ceramic capacitors are all you need to tame 


the video if. 


HE video if system can be ex- 
asperating when it doesn’t function 
properly. It develops troubles that 
are hard to pin down to a partic- 
ular stage or component. These prob- 
lems are all the more difficult to solve 
because of the 
paths involved. 
These tricks of the trade that have 
been developed over the years will speed 
if troubleshooting procedure. They can 
help you turn a potential dog into an 
interesting challenge. They may be just 
what you need to cure that service head- 
ache “twice as fast!” 


high-frequency signal 


Test equipment 

These tricks do not involve any ex- 
pensive or complicated special test 
equipment. A jumper wire with an 
alligator clip on each end, a couple of 
ceramic capacitors, a vtvm and a bias 
box are all you need. See photo above. 

If you don’t already own a bias box, 
a schematic is shown in Fig. 1. Its 
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design is quite flexible. About the only 
precaution that the out 
put be isolated from the power line. A 
low-impedance output is necessary so 
that the bias box can take over the 
age line by swamping out any other 
voltages developed on it. Use a low- 
resistance high-wattage pot: for the 
VOLTAGE ADJ control. This will insure 
a low-impedance output, and any volt- 
age on the age line will not damage the 
control. 

A meter across the bias box output is 
desirable. This will immediately in- 
dicate a shorted age line. Almost any 
meter with reasonable accuracy is satis- 
factory. 


necessary is 


Locating a dead stage 
Sometimes it is pretty hard to track 
down the actual defective stage even 
though you know the if system is faulty. 
Obviously, all voltages should be 
checked. Check plate and screen volt- 
ages and for low or high age voltage 


ed on 


RI—1i0 ohms, '/) watt 

R2—10,000 ohms, 2 watts 

R3—pot, 2,500 ohms, 4 watts, line 

Ci—30 yf, 150 volts electrolytic 

C2—50 uf, 150 volts electrolytic 

M—voltmeter, 0 to 30 volts 

T—primary, |17 volts; secondary 

15 ma or more 

RECT—-20 ma or more, selenium 

Case ind binding posts 
Fig. 1—Bias box schematic. Transforme: 
may be salvaged from antenna booster. 


~ 
-* JUMPER WIRE F 


G TO FIT 7-PIN TUBE SOCKET 
Fig. 2—Small ceramic capacitor mount 


plug completes stage jumper. 


at the if tube grid. Make sure the 
s th type. An 
type is overlooked, and 
make you feel like a fool wher 
stumble onto it. 
If no obvious 
we may 


correct incorrect 


commonly 


faults are un 
that the stag: 
really defective at all. However, 
are so many possible troubles that 
an sometimes miss even the 
obvious. How often have you 

you could just substitut 


suspect 


that 
for a suspected one? In the vi 


’ 


easy! ? 


y! How? Remove the if tub 
a 5-uuf ceramic capacitor an 
it from the grid to the plate 
on the tube socket. These are 
pin Nos. 1 and 5 for seven-pir 
Leave the tube out and turn the 
back on. If the stage is defective, yo 
will now get picture and sound becaus¢ 
all parts in the stage have been by 
passed (with the possible exception of 
the coupling transformers). You car 
jump these with a capacitance 
link if necessary. 


also 


Stage jumper 

Fig. 2 shows a stage jumper using a 
miniature seven-pin plug and a 5-szsf 
capacitor soldered from pin Nos. 1 to 5 
This will let you find a defective stag 
without pulling the chassis. It 
also be used to check an rf stage 
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series-heater sets, connect a jumper 
between pins 3 and 4. This will raise 
the voltage on the other heaters while 
you are testing, but the rise will be so 
slight as to be unimportant (for test 
purposes). 

After finding the defective stage, you 
should have no trouble finding the de- 
fective part, using conventional meth- 
ods. 

Unfortunately, 
might be 
troubles. 
the system is lowered so that, 
been 


the stage jumper 
misleading if the set has age 
The reason is that the gain of 
if it had 
overloading, it might operate OK 
when the stage jumper is used. (Of 
course, the cause of the overload should 
be found rather than just returning the 
set to the customer with the stage 
jumper installed!) But seriously, if the 
customer is in an extremely strong 
signal area and the age in his set is 
inherently poor, the stage jumper 
might be the answer to a lot of prob- 
lems. 


Checking Tubes 

Although checking tubes without a 
tube tester is not always the quickest 
way, it can be the most accurate. 

You can become adept at checking 
emission and stage operation by just 
measuring the voltage drop across the 


sathode resistor. This voltage repre- 


—_ 


HTRS OVERLY BRIGHT Poni OUT 


a RRR RIOR 


U7 V LINE 








Fig. 3—Heater—cathode Pie in V6 

extinguishes V7, 8 and 9, applies exces- 

sive heater voltage to other tubes in 
string. 


sents all 
heater) in 
therefore, 
will let it. 

For example, let’s suppose you have 
little or no cathode voltage. The trouble 
could be a defective tube or it could 
be that the age bias on the grid is 
excessive. To check tube emission, use ¢ 
jumper wire between the grid and 
cathode. For most circuits, simply con- 
nect the grid to chassis. Usually the 
set contains two (or more) stages hav- 
ing identical cathode resistors, so you 
can compare one tube against another. 

The big advantage of making the 
tube tests in this manner is that the 
tube is tested under actual operating 
(or nonoperating) conditions. No tube 
tester will exactly duplicate conditions 
found in a set. This method may also 
show up faults in the circuit such as 
an incorrect tube type, defective wiring, 
etc. 

Heater—cathode shorts 
isolated in paraliel-heater 
the jumper wire from the cathode 
terminal of the tube socket to the 
chassis. If the hum bar in the picture 
disappears, you have isolated the de- 
fective tube. Sometimes this method 
will burn out the short in the tube and 
it will seem to operate normally. It is 


the tube currents (except 
the stage. Cathode voltage, 
can tell quite a story—if you 


are easily 
sets. Clip 
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usually best, though, to the 
tube. 

Heater-cathode shorts in_ series- 
heater sets nearly always either burn 
themselves out or else bypass the heater 
circuit so that some tubes will light 
{usually too brightly) and others will 
not. Tubes that do remain lit may be 
damaged by excessive heater voltages. 
A simplified schematic (Fig. 3) shows 
how this happens. 

Checking for gas or grid leakage is 
a little more difficult but can be done. 
Disconnect the leads from the grid and 
cathode terminals of the tube socket. 
This leaves the tube grid and cathode 
floating. Now, using a vtvm, measure 
the voltage on the floating grid terminal 
(Fig. 4). Any tube with a positive grid 
voltage, though small, must be replaced. 

Note that all elements in the tube 
except the control grid (and suppressor 
grid-and heater, which are not impor- 
tant in this test) are at a relatively 
high positive voltage. Any leakage to 
the grid is therefore indicated as a 
positive voltage. 


replace 


Stacked stages 

A few manufacturers have used 
stacked video if stages—two tubes in 
series across the power supply. Fig. 5 
schematic of a stacked stage sim- 
ilar to that used in some Zenith models. 
They can be tricky to troubleshoot. For 
example, if you have little or no plate 
or screen voltage on Vi—the trouble 
is almost sure to be in tube (or stage) 
2! This could be caused by a defective 
tube or by an open 56,000-ohm resistor 
from the B-plus line. 

Note that this resistor sets the bias 
for V2’s grid. This positive bias on the 
grid of V2 causes it to conduct. V2’s 
cathode is in series with tube V1 and 
goes positive. This voltage is used as 
the plate and screen supply for V1. 
This circuit is similar to that used 
in cascode rf amplifiers. 


is a 


Touchup 

Touchup of the if stages is often 
frowned on by the so-called profes- 
sionals, especially the text-book set. 
You will find from actual experience 
though, that touchup can be the lesser 
of many evils. It should be used only 
when it is apparent that no other 
method will produce the desired results. 


6DK6 TO NEXT 
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IF STAGE 


FROM 
PRECEDING 
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IF STAGE 





VTVM _ 


© FROM 


+ TUNER 
Fig. 4—If the grid 477°H# 
is positive, the 
tube is defective, 
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cillating stage is: beginning with the 
first if, pull the tube while watching the 
voltage across the detector load 
tor. If the voltage drops to near 
when the tube is pulled, then either the 
stage is oscillating or is part of an os- 
cillating network. If there is no voltage 
change, move on to the second stage, etc. 

Once you have found the defective 
stage, check for missing tube shields, 
defective grounds, incorrect tube type, 
open suppressor-grid connection or open 
bypass capacitors. The capacitor giving 
the most trouble is the screen and plate 
decoupling bypass. This capacitor, when 
open, can cause degeneration and 
washed-out pictures. 

Improper alignment may cause regen- 
eration but this is rare unless the set 
has been tampered with. So look for all 
other possibilities first. 

The stage jumper described at the 
beginning of this article is idea] for 
spotting a case of degeneration. 
It may also be helpful spotting a re- 
generative stage (and determining if 
other troubles exist). 


resis- 
zero 


also 


severe 


Age problems 

Of all the difficulties encountered in 
the if system, perhaps none is more 
dreaded than an age problem. 

Here’s what we feel to be the best 
approach. First, use a bias box to make 
Sure that 
lem. A symptom that points to the age 
system may be caused by something else 
The bias box, when connected 
to the agc line, will restore the picture 
at some voltage adjustment—if the 
trouble is caused by improper age ac- 
tion. 

The bias box will whether 
the fault is in the age sy Tracking 
down the actual defective part is seldom 
But, at now know 


you really have an age prob- 


entirely. 


determine 
stem. 
So easy. least we 
where to look. 
There are many ty 
It would be impossible 
all in this article. Usually, 


pes of age circuits. 
to discuss them 
as with most 
He 
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Fig. 6—Typical video-detector stage. 
TV proble ms, trouble i 
component failure In 
perhaps only an adj 
ary. 


caused by a 
some cases 
though, ustment is 
neces 
Keyed age circuits are usually 
difficult to troubleshoot. A ti 
here is essential. First, if 
you have little o1 
the circuit 
the fault is. 
Artificially “keying” the age 
tube is an easy way to divide the cir- 
cuit. Use a jumper wire between the 
keyer tube grid and cathode. This will 
zero-bias the tube, and it will conduct, 
producing 15 to 50 volts negative on its 
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more 
ick or two 
you find that 
voltage, divide 
find out in which direction 


no agc 


keyer 


plate unless something is wrong in the 
keyer circuit. If you get little or no 
negative voltage, it is likely that you 
have a defective keyer tube or wiring 
or that you are not getting the keying 
pulses from the horizontal sweep circuit 

If the keyer seems to operate correct- 
ly, the fault obviously is in the keye1 
biasing circuit. The keyer’s grid-bias 
voltage is usually developed across a 
video plate-load resistor, but is 
times developed by the first syne 
Any fault in the keyer biasing 
will upset the keyer bias. Fig. 7 
a typical biasing arrangement for a 
keyer tube. 

A defective video-detector diode is a 
frequent cause of age problems 
though it may detect the signal 
ly. The diode should 
if the age is slow to 
changing channels. 

Another thing to look for in the age 
circuit is an open or partially open age 
bypass filter. This can what ap- 
pears to be a sync problem. An open by- 
pass will nearly always critical 
vertical hold and may cause the picture 
to bend or tear. If this is suspected, by- 
pass the age - filter ca- 


some- 
stage. 

stage 
shows 


even 
roper- 
also be 
“take 


Suspected 
hold” when 


cause 


cause 


line with a 2-yf 
pacitor while watching for improvement 
in the picture or sound. 

Shorted bypasses 
Often they are not 
the voltage on the age 
low. oe is a common fault in RCA 
KCS47 series. When you have an age 
emis with one of these, be 
check for a shorted bypass.) 

Too much age voltage will lower gain 
in the video if stages and the tuner. 
Quite often a set may appear normal on 
a strong local station, but be 
ly insensitive to weaker stations. A 
meter on the age line may indicate 
eral volts negative. The most common 
cause for this condition is an open 
bucking or delay resistor. This resistor 
ranges in value from 4.7 to 22 megohms 
and is tied from the B-plus line to the 
age line. Often it is tied only to the 
tuner age but occasionally it is also 
tied to the video if agc. When this re- 
sistor opens, it allows the volt- 
age on the age line to above its 
normal value (go more negative) 
resulting lower gain. So 
there is no snow on an inactive 
nel, it is wise to check the ag 
with your VTVM. 

Don’t overlook the poss 
hidden age 
When working on any 
is always wise to have a 
the set for reference. 


sometimes occur. 


suspected because 


line is normally 


sure to 


complete 


sev- 


>» negative 
rise 
with 
wheneve} 
chan- 
voltage 
bility that 
control may be ineo 
adjusted. 


schemat 


Intermittents 


with 
Prob- 


time, 


An intermittent if sy 
any intermittent, vexing. 
ably no procedure will work every 
Whatever the procedure, however, we 
must always make sure the trouble is 
duplicatable. By this we mean that you 
should be able to produce the symptom 
by causing the defect in the suspected 
circuit. 

For 
printed 
point, 


stem, as 


can be 


that a 
certain 
cutting 


example, if you suspect 
circuit is open at a 
make sure it is—by 


across it (you’re going to repair it 
way). When you deliberately 0 
this way, it should produce the 
tom (that had previously 
mittent) on a steady 
making sure, in duplicating the 
can you be really positive that 
corrected the intermittent. 

Quite often you are tempted, 
confronted with an intermittent 
ed circuit, simply to run a bead 
der over each conductor and heat 
terminal, then hope for the best 
may do the trick, but you can’t ev: 


bee n 
basis. Only 


~~ 
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Fig. 7—Keyer tube in keyed age circuit. 


really sure and you get no sens« 
isfaction from the job. Ther: 
the nagging worry that somet! 
have been overlooked. 

One big source of intern 
tube sockets. If they are the waf 
they can be crimped fror 
(with the tube removed) so that 
er connection 
molded type 
type used with printed circuit 
cannot be repaired if they 
connection to the tube pin 
thing else done! Bend 
pins out, back in so 
slightly (don’t try 
octal-based tube) This 
tight fit in the socket and 
eliminates any 
from that source 

[Bending all 
tricky so this method work 
you know which pin is inte 
Also, coating the intermittent 
a light film of solder is a goo 
ent. In either case, be careful 
crack the tube.—Editor] 

The jumper 
is an excellent 
It bypasses so 


is made to each 


tube socket 


ana tne 


can be 
then 
bowed 


intermittent 


the pins car 


stage describe 
isolati 
part 

Slip it 


stage 
many 
practically foolproof. 
pected stage in place of t 
intermittent disappears, you 
to concentrate on that partic 
to find the trouble. 


Summary 


Finding needles in hayst 


cult only when we must lool 
all the hay. If we could nari 
the location of the needle t¢ 
cubic hay in the 
ing it would be infinitely easi 

with TV _ troubleshooting. If 

confine our search for the 

part to a small portion of the TV r 
ceiver, we have the battle almost won 
We hope this article may help to mak: 
it a little easier for you to pinpoint bot! 
defective stages and defective compo 
nents in the if stages. END 
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EOPLE write to me for advice 
about eutput transformers. They 
want to know which one to get, or 
whether a certain transformer can 
be used in a particular way. They quote 
manufacturers’ catalog numbers, or 
even send me sheets torn from catalogs. 
jut my chances of answering these 
questions (with any authority) from 
catalog information stands only the 
slightest chance of being better than 
their own semi-educated guesses. 

Then, of course, there’s the case of 
the “unknown” transformer that’s been 
lying on the shelf. Maybe it could be 
used for something, but how does one 
go ubout finding out its specifications? 
Or maybe the specification sheet reads 
1,000 ohms center-tapped to 4, 8 and 
16 ohms. Could this be used for an 
8,000- (or 2,000-) ohm load? 

First, it is practically impossible to 
tell from published specifications which 
is the better of two transformers even 
for its own job. What complicates mat 
ters here is the fact that no two manu- 
facturers list the same data. Some list 
rated power, impedance and frequency 
response (even if it only says 20—20,000 
cycles). Some state the permissible pri 
mary plate current, while others specify 
the permissible de unbalance in the tw 
halves of the primary. Some give di- 
mensions, with or without a case, while 
others also include weight. From such 
diversified information how can any- 


Transformer Power-Handling Capacity 
(Transformer saturates at 31 volts) 


Secondary Lowest frequency for listed 
Impedance output (cycles) 


60 “ly 
53 120 watts 
36 80 watts 


26.7 60 watts 
Chart for hypothetical transformer. 
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OUTPUT 
~ TRANSFORMERS 


You can measure the turns ratio and power handling 


ability of that idle transformer and put it to use 


By NORMAN H. CROWHURST 


one compare products of different 
manufacturers? 

If rated power is given, it probably 
does not state the lowest frequency at 
which this power can be handled. One 
can only presume, with no guarantee 
of being correct, that the lowest figure 
quoted under frequency response (if 
this is given) is applicable. The im- 
pedance figure says what it was de- 
signed for, but not necessarily for what 
mode of operation. A transformer that 
works well with triodes or triode- 
strapped pentodes may not do so well 
with pentodes, or vice versa, Taps may 
be provided for “universal” application, 
but can these be used for Ultra-Linear? 
Frequency response is given, measured 
in a “standard” test circuit that repre- 
sents no practical output arrangement. 

So the more you know about trans- 
formers, the more you realize the speci- 
fications usually printed don’t really 
tell you anything, except that the unit 
is designed for a specific purpose or 
as a replacement for some other type 
The best answer is take one and 
measure it. But what simple measure- 
ments can we make to find out a trans- 
former’s capabilities ? 


Transformer characteristics 

The first thing to find out about an 
unknown transformer is its ratio. Apply 
line voltage to its primary—this should 
be less than the plate-to-plate voltage 
it normally handles, so should not 
saturate it. Then measure both the pri- 
mary voltage and the secondary volt 
age, with a suitable voltmeter (Fig. 1). 
Don’t bother about loading it. The ratio 
between the voltages gives the turns 
ratio of the transformer, as close as 
your voltmeter can measure it. 

Suppose the line voltage reads 115 


rive 


ohm, 
its 


the 


im- 
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pedance as 20 x 0.75 15 ohn But 
6,000 to 15 is not 625 to 1. Does this 
prove your voltmeter readings were 
off? More likely the use of convenient 
wire sizes does not allow equal losses in 
both windings. If 15 ohms is correct, 
then the primary should be 15 x 625 
9,375 ohms. The ratio could have been 
intended for 7,500 to 12 ohms, splitting 
the difference. But this is only a rough 
guide. 

The thing to recognize is that the 
resistance of the windings is your main 
loss, except at the low-frequency end. 
If each winding has a resistance 5% 
of its working impedance (or if your 
working impedance is 20 times the 
measured resistance of each winding), 
the transformer will work at 90% effi- 
ciency. If all winding resistances are 
then halved in proportion to their re- 
spective impedances, the efficiency rises 
to 95%. 

Power measurements 

To find the actual power-handling 
capacity, find out where the trans- 
former saturates. To do this, you will 
need a 5,000-ohm 4-watt potentiomete 
as well as a scope. Connect as in Fig. 2. 
Now turn the pot up until the waveform 
goes distorted. Take a voltage reading 
at the point where it just departs from 
a sine wave. Add about 20%, and this is 
the voltage-handling capacity at 60 
cycles. 

Suppose you get 26 volts. Add 20%. 
This gives about 31 volts. If your 
secondary impedance is 16 ohms, the 60- 
31 x 31 


or — 
’ 16 


E 
Z | 
or approximately 60 watts. If you use it 


cycle power rating is 


for 8 ohms (in which 
ciency will be lower), it 
31 X 31 

8 ’ 
cycles. 

Presumably this is a_ high-fidelity 
transformer, in which case power is 
required to a frequency lower than 60 
cycles. Just divide by the square of the 
ratio between the frequencies (for ex- 
ample, 60 cycles to 20 cycles or 3 to 1, 
square is 9). We have drawn up a 
little table (Page 33) for the rating 
of the imaginary transformer we just 
measured. 

Now we can see the answer to the 
question about whether a transformer 
can be used for other impedances. Used 
for 10,000 ohms to 16 ohms, the winding 
resistances are about 5% each, primary 
and secondary, so the transformer is 
about 90% efficient and will handle 20 
yatts down to about 35 cycles (inter- 
polating the lower line of the table). 
Used for 5,000 ohms to 8 ohms, the 
efficiency drops to 80%, but it will 
handle 20 watts down to about 25 cycles 
(interpolating second line). 

Actually, using different impedances 
will also affect the high-frequency re- 
sponse. But to predict this you need to 
know more about how the transformer 
is wound—its winding sectionalizing— 
as well as the output circuit. However, 
we can lay down some ground rules. 
Mode of operation 


Starting with the 
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your effi- 
will handle 


case 


or about 120 watts, at 60 


impossible first: 


TO LINE 
VOLTAGE 


‘ig. 1—Measure all the ae voltages in- 
dicated to determine the turns ratio. 
pentodes in class B, 01 
(class AB), require very specially de- 
signed output transformers—don’t try 
it with strangers! But pentodes in class 
A are a fairly safe bet with a simple 
inexpensive transformer, using little 
mixing. You can use feedback without 
too much likelihood of trouble. Such a 
transformer will show equal voltages 
on primary halves in the ratio test, but 
will not have equal resistance in each 
half. 

With triodes, or triode - connected 
pentodes, you should look for a “better” 
transformer—one with more mixing or 
interleaving of the windings. One where 
the resistances of primary halves 
measure the same, as well as its ratio 
showing accurate center tap, is a good 
one to try. 

If you want to try Ultra-Linear 
operation, my advice is to buy a trans- 
former designed for it. But you can 
try a universal job, if you have one 
around. Use the outside ends for the 
plates. The square root of the nominal 
impedance ratio will give the percent- 
age tapping for the screens. If the 
outside ends are nominally 14,000 ohms 
apart, the 4,000-ohm taps will be 

4,000 .535, or 53.5%. That’s the 

14,000 
Nearest you can come to 43%. Higher 
taps will represent higher percentages. 

Another thing about these universal 
jobs: they are designed as a “replace- 
ment” item. Being a stop-gap measure, 
their performance is below the stand- 
ard ef items designed for a _ specific 
job. A_ really high-quality universal 
transformer can be made, but it is a 
laboratory item at a price that would 
put it out of the replacement market— 
or any commercial application. 


semi-class B 


Catalog specifications 

So much for transformers you can 
take and measure. But many inquiries 
are concerned with possible alternatives 
to buy, and the only information avail- 
able is that in the makers’ catalogs. 

If weight is quoted, this can give 
you some clue about low-frequency re- 
sponse, where the specification omits 
this information. A transformer with 
good low-frequency response and rea- 
sonable efficiency for its power rating 
will run between 2 and 3 watts per 
pound. So a 20-watt transformer will 
weigh between 6 and 10 pounds. These 
so-called “universal” jobs usually run 
10 watts or more per pound, as do 
most kitchen radio outputs. 

Nominal power is usually quoted, 
but since it does not say “.... watts at 
... eycles,” the figure does not mean 
much. As the tabulation showed, a 
transformer that will give 20 watts at 
30 cycles can handle 80 watts at 60 
cycles. Specification of frequency re- 
sponse from 20 to 20,000 may or may 


not mean it will handle its rated powe1 
down to 20 cycles. 

Incidentally, the type of output cir- 
cuit can affect this too. Some circuits 
can supply quite a hunk of saturation 
current in the output transformer be 
fore distortion shows up, others cannot 


A few definitions 

When you look at a catalog, you 
read everything pertinent if you really 
want to make a critical choice. Knowing 
this, catalog writers put in all kinds of 
flowery descriptions—‘scientifically d« 
signed,” “using the latest engineering 
principles,” “applying improved tech- 
niques,” ete. The implication 
by the tyro is that a manufacturer who 
does any of these things has a better 
product than one who does not 

Unfortunately, some who make the 
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Fig. 2—An oscilloscope and ac voltmeter 
are used to determine the tranformer’s 
power handling capacity. 
claims apparently follow these defini- 
tions: 

Scientifically Designed: A 
consisting of buying a 
sample of a new line, pulling it apart, 
and making a “Chinese copy.” 

Latest Engineering Principles: The 
engineer bought a new slide-rule, so no 
longer counts on his thumbs. He ha 
learned I 


competitor’s 


to use scales A, B, C and D 
and may some day learn what all thos« 
other scales are. 

Improved Techniques: If the competi- 
tor used black paint, we dip it in shellac 
This make it more durable, but 
does not affect its performance 

It should not be inferred that all 
manufacturers use such methods, but 
I have been surprised to find how mar 
do! A few years ago I wanted 
special filter transformers made. I had 
worked out the necessary data; all I 
needed was someone to wind them. But 
this was unorthodox—“we don’t work 
that way,” “our engineering depart 
ment does all our design work.” 

However, after one company had 
made them to my data, the rapidity 
with which other companies produced 
Chinese copies was surprising. My ex- 
perience tells me, when a representa- 
tive (styled a “sales engineer’’) 
me a pitch about his company’s superior 
engineering facilities, to take it with 
“a grain of salt.” A company that’s 
really progressive, in transformers as 
with other things, is one that’s first 
with really new lines. And don’t always 
believe advertising that says “another 
first!.”” Watch to see who really is first. 
END 
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RANSITOME LOCATES 
HIDDEN Win 


Conduit imbedded in a concrete wall or 


buried underground can be traced easily 


with this simple instrument 


By HARRY D. PARKER 


ANY times a service technician 
has to know where wiring 
conduit is located. This is 
especially true when install- 

ing electronic equipment (sound 
tems, intercoms, fire and 
alarms, etc.) in hotels, apartments, 
warehouses, factories, etc. The little 
transistor Transitone will find the con- 
duit for you. 

The unit consists of a tone-modulated 
transmitter and any portable broad- 
cast radio. Here in the South, as in 
many other places, building regulations 
state that wiring conduit and plumb- 
ing must be buried in the concrete walls 
and floors. So when future installations 
or repairs have to be made, it is con- 
venient to know where the conduit is. 
Just clip the Transitone’s antenna to 
the case of an outlet box or a water 
pipe and with a transistor radio tuned 
to the transmitter frequency you can 
trace the tubing through the building. 
Chalk lines on the walls or flooring to 
indicate the tubing’s position. Many 
other uses are obvious; such as locating 
buried wiring in outdoor’ stadiums, 
from house to garage and so on. 


SYs- 
burglar 


Circuit description 
The transmitter consists of a simple 
rf oscillator and is self-modulated by 
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Finished 
forms 
package. 


unit 
neat 


Parts 
ment inside alu- 
minum case. 


arrange- 
arrange 


the blocking action of C4 and R1 (see 
schematic). Varying C4’s value changes 
the transmitted tone and the power 
output. R2 and R38 are base-bias resis- 
and C2 is the bypass. 
Capacitor C3 is the feedback capacitor 
that starts and maintains oscillation. 
If it is too small, the circuit 
oscillate; if too large, you can’t get the 
frequency high enough. Coil L and Cl 
act as a ringing circuit and determine 
the frequency. Changing either L or 
Cl, or varying the value of R3 shifts 
the frequency. A small pot (R4): (about 
25,000 ohms) may be used as a fine 
frequency control instead of L’s adjust- 
able core. Varying the supply voltage 
will also shift the frequency slightly. 
Capacitor C5 is an rf bypass across 
the power supply. The rf choke is a 
horizontal oscillator coil for a TV set 
and is part of the audio blocking net- 
work that includes C4 and Rl. 

A toggle or slide switch is inserted 
in one battery lead. If you use a con- 
trol for R3, a switch could be included 
with it. 

Notice the battery voltage. It is 67.5 
volts. This may confuse you as most 
transistors are operated at 6 or 12 
volts. This unit will oscillate at a lower 
voltage but it will not be tone-modu- 
lated. The Delco 2N278 transistor has 


tors base rf 


won’t 


with 


biasing the voltag may be 


a 50-volt collector 
proper 
raised to any level ng as the col- 
lector-to-emitter \ uf es not ex- 
ceed 50 and the llector power rating 
is not exceeded urrent drawn 
by the unit (about 4 1 so slight 
that the transistor d not need any 
heat sink 

All component t na3sx 
4-inch phenolic iring is 
straightforwar 

A 3x 4x 5-in ‘ the 
A pnono plug 


is used for the 


unit. 
clip lead 
. Brass 
mount 
binet. A 


metal tra I a tter in 


spacers % incl 
the phenolic cl 

l place 
tery ter- 


the 


Cireuit of | ransmitter. 


Ri 5 000 
R2 

R3 
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Easy to use aid that speeds transistor radio servicing 


may open the door to a new era in printed-circuit service techniques 


By LARRY STECKLER 
ASSOCIATE EDITOR 
RANSISTOR Radio Automatic Cir- 
cuit Evaluator (TRACE) is a group 
of five words that may spell out a 
new approach to servicing electronic de- 
vices that use printed circuits. In this 
first version, it is the work of a single 
manufacturer, and is adapted to tran- 
sistor radios only. It could just as easily 
work for hi-fi amplifiers and preamps, 
TV sets or any other kind of electronic 
gear that incorporates printed circuits. 

In its present form, TRACE consists 
of a folder containing nine _plastic- 
coated cards—one for each transistor 
radio chassis in the 1960 Philco line. 
More will be issued as newer sets are 
made, and Philco is currently consider- 
ing issuing TRACE boards for older 
sets. 

A typical TRACE board is shown in 
Fig. 1. It is printed in fou 
black to indicate components and volt- 
ages; blue to show the rf signal path 
and rf generator setting; red for the if 
signal path and the proper generator 
setting, and green to indicate the audio 
signal path and generator setting. 

Servicing is simply a matter of sig- 
nal injection, a procedure familiar to 
all service technicians. Starting from 
the speaker, a signal generator is used 
to inject a signal into the receiver at 
the proper frequency. Then the tech- 
nician works his way back through. the 
receiver to the antenna. The trouble 
always lies between the last point where 
a signal is heard in the speaker and the 
first point at which it isn’t. Naturally, 
the technician changes his generator 
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colors— 


settings as he works through the var- 
ious types of circuits in the radio. 


Using TRACE 

This is a standard troubleshooting 
procedure and can be followed with or 
without TRACE. But by using a 
TRACE panel, the technician knows 
just where to apply his signal gener- 
ator and doesn’t have to keep referring 
back and forth between set, schematic 
and printed circuit to determine which 
point is which. He refers to the 
matic only after the trouble is localized 
and when he has to replace a compo- 
nent. Now let’s see how this works. The 
TRACE board shown in Fig. 1 matches 
the circuit shown in Fig. 2. Both are 
for the Phileo model T-901 124. 


sche- 


code 











T901 -124 


TOCA 
TUNING CAPAC 


This is a nine-transistor set 
push-pull output stage. 

So let’s take a short walk 01 
Harry’s Radio & TV Repair and 
how he handles one of thes 
There’s one on his bench—must 
just come in. Harry’s first step 
make some preliminary checks: 
> Are the batteries good? 
> Are the battery terminals corroded ? 
> Is the on-off switch OK? 
> Does the tuning capacitor have 

shorted plates ? 
> Is the printed-circuit board crack 
>» Is there an obvious open in the 

ed-circuit board ? 

Is the antenna OK? 

Is the speaker working ? 
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Fig. 1—Phileo TRACE board for model T-901 code 124 transistor radio. 
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These may seem like foolish things to 
check, but Harry learned the hard way. 
He knows, now, that these checks can 
have him a lot of time later. 

Harry will never forget the tran- 
sistor portable that was brought in for 
motorboating. He spent quite a bit 
of time eplacing the B-plus filter 
capacitor only to find it didn’t help 
Turned out that the set just needed 
new batteries. The old ones weakened 
enough to cause motorboating, but not 
enough to keep the set from operating. 

After making these preliminary tests 
it’s time to go a little deeper. This is 
where the TRACE panel comes in. 
Harry picks the proper one out of his 
folder and fits it into place over the 
wiring side of the printed-circuit board. 
Then he sets his signal generator for a 
100-cycle audio signal (as indicated on 
the TRACE panel) and starts signal in 
jection at the end of the green line. 
First stop is at the bases of the output 
transistors. Good signal from the speak 
er. Then back to the audio driver trans 
former secondary and next the trans- 
former primary. 

If he gets no signal from the speaker 
when he applies one at the primary of 
the transformer and does get a signal 
when it is applied to the secondary, 
Harry knows that the transformer is 
bad and must be replaced. But if he 
does get a signal at the input of the 
transformer, he continues to the col- 
lector of the detector. Now he switches 
to the intermediate frequency (455 ke, 
modulated by 400-cycle audio, as indi- 
cated on the card). He applies this sig- 
nal to the base of the detector stage 
and continues to work back toward the 
antenna. 

At the collector of the first if ampli- 
fier he still gets a signal, but at the 
base of that transistor nothing happens. 
Before replacing the transistor, Harry 
pulls out his vtvm and checks voltages 
at the base, emitter and collector of the 
if transistor. These readings can tell 
him a great deal about what may be 
wrong with the circuit. For example: 
> Higher than normal emitter voltage 
indicates an open transistor or an open 
or high resistance in the collector cir- 
cuit. 
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Fig. 2—Circuit of Phileo T-901. 


On the service bench, the first step is to remove the 
back of the receiver, uncovering the printed circuit panel. 
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Fig. 3—The General Electric Silent Partner for model P790A. 





> A lower than normal emitte 
reveals a shorted transistor o1 
resistance in the base circuit 
> If the base voltage reads 
shows a shorted transistor o1 
or high resistance in the bass 
> Lower than normal bas 
could mean an open transisto1 
or low resistance in the bass 
> Higher than normal volt 
collector usually means a sh 
sistor or an open or high 1 
the collector circuit. 
> A lower than norma 
age means an open transis 
There is one thing to 1 
*hecking voltages in transi 
igh or low voltage do¢ 
20 volts higher or 
normal. A difference of o 
tenths of a volt is conside1 
low and can keep a trans 
working. After all, we are dé 
voltages that measure onl) 
and 6, and in many circuits 1 
higher than 1 or 2 volts. A 
of a volt is an appreciabk 
these small voltages. This 
technician must have a voltmet 
trust, one that is accurate and i 
of measuring small voltag 
that a technician must be ab 
on his instruments is doubly 
transistor work. 


General service hints 
The technician picks out the TRACE 
proper TRACE card for the 


receiver he is working on. 


or not, the usu 
service rules still apply. Distorte 
usually means a bad speaker 
transistors. Motorboating, 
caused by weak batteries, 
due to an open B-plus filter. Li 
tivity is often the result of tr 
the antenna, rf or if stages. N 
tion at the high end of the b 
band calls for a check of aligm 
the converter transistor. No r 
at the low end of the band 
caused by a defective cor 


sistor or low supply voltage 


Some service technicians 
cut to signal injection ser 
start off by applying an if 
input of the detector. If the) 
signal from the speaker, 
that the whole audio sectior 
Next they go to the mixer and 
signal at the mixer base. Aga 
the whole if checks good or tl 
lies between the mixer and 
tector. But whether you use 
follow the time-tested te« 
of running through the whol 
speaker to antenna, TRACE 
repair time and make it po 
you to give your customer a rea 
repair bill. Every hour of yow 
worth at least $6, so if you 
minutes, you’re ahead $2. 
e - Other manufacturers are 
/ a Z ’ low with their versions of 
¥ me. gt} board. One is already out 
: : ing out a similar device calle 
Partner, a single-color card er 
laminated plastic (Fig. 3). Eacl 
comes in its own envelope that 
set’s schematic printed on the 
Vtvm measurements pin- Only one card is out to date, but 
point the defect in the radio. are sure to follow. 
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LITRA-SENSITIVE 


3- Transistor 


RADIO 


Standard-size components and 


a large loop antenna give 


sensitivity and selectivity far 


above average 3-transistor set 


By JOSEPH AMOROSE 
and EDWARD HOFFMEISTER 


ACK in the early ’50’s, RADIO-ELEC- 
TRONICS printed an _ interesting 
original receiver circuit by Edwin 
The set was a good per- 
former; it had sensitivity, stability 
and other fine features. So intrigued 
were the authors by this circuit that 
they carried on experiments to simplify, 
sensitize and otherwise improve this 
novel hookup for several years. (Hoff 
did the major part of the re- 


Sohr. 


meiste 
search.) 

Primarily, the plan was to come up 
with a set that was unusually sensitive. 
It had to be selective, easy to make and 
tune, use few parts, be economical to 
operate and, last but not least, it had 
to be long-lived and troublefree. In 
striving for such an average 
receiver, we feel that we 
our aims. 

The set shown is unusually sensitive 
Selectivity is high enough to warrant 
vernier control. Although designed sole 
ly for headphone use, the rig will work 
a speaker on station 
With a class-B audio stage added, this 
receiver has outperformed a well-known 
manufacturer’s superhet rig. It got 
more stations, produced more volume. 
all-metal car, housed in 
still 


abov e 
have achieved 


strong nearby 


Tested in an 
garage, the 
four of the 
stations, with “no strain, no pain.” 
Since most Richmond stations are about 
10 miles away and use only 5,000 watt 
sensitivity must 
sidered very good. In the open, all 
eight locals could be tuned in with ease. 
In St. Louis (Hoffmeister’s home 
town), all 11 stations between 550 and 
1600 ke were received clearly. The dx 
log there was impressive too, Regenera 
tion is smooth, sure and noncritical. 
The most sensitive spot is easy to find 
and hold. There is no annoying, sudden 
“spilling over” into oscillation. 


recelvel 


local, louder 


a metal 
brought in 


1 
be con- 


input, receive 
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Lid-mounting parts makes set more accessible and separates it from antenna. 


Since utmost sensitivity was desired, 
no attempt was made at miniaturiza- 
tion; full-size parts used. Yet 
they fit comfortably, without crowding, 
in a 5% x 7%-inch cabinet—overcoat- 
pocket size. This set makes an ideal 
bedside companion for the _ hospital 
patient who wants more variety in his 
radio fare than hospitals’ 
systems provide. It has 
ural for patients lolling around on the 
sunporches too. 


were 


“single-shot” 


proved a nat 


Construction 
The schematic is self-explana 
should be easy to follow. 7 
tenna is a most importa al 
set. Upon its proper impedances 
correct tuning of the as 
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ociated 





Tested in Brooklyn, this re 
a little over 20 miles from New 
with good listening volume. The set rer i from the dis 
tortion and noise heard in many of the sets with 
“miniaturized” antenna systems. 
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Schematic of the ultra-sensitive 
3-transistor receiver. 


This set is built in reverse; that is, 
the loop goes in the deep part of the 
cabinet, the parts assembly (mounted 
on a perforated board) goes in the lid. 
One or two screws through the lid hold 
the parts board down. This permits re- 
moving the entire parts assembly from 
the cabinet for experiments or changes. 
It also keeps the antenna away from the 
components, thus avoiding detuning 
effects and loss of signal strength. 

To eliminate problems caused by 
capacitor aging and reforming, no 
electrolytics are used. Tubulars take 
their place with no noted loss of per- 
formance. Long life and troublefree 
performance are thus assured. The 0.1- 
uf capacitor C3 adds sensitivity. A 1-sf 
at C4 and C5 substitute for the electro- 
lytics. Recommended RFC is 2.5 mh, 
though we have used 5 mh with good 
results. As the rf choke is made bigger, 
sensitivity increases, but so does regen- 
eration. [In the set constructed by the 
RADIO-ELECTRONICS staff, shown in the 
photo, a small capacitor (C6) was 
placed across the choke to control regen- 
eration. C6 will vary widely with dif- 
ferent sets, and in many cases must be 
omitted, but in this particular receiver 
the best value was 33 uuf.—Editors] 

The set will work well with a 1.5-volt 
dry cell but 3 volts of battery is best. 
Six volts will give more volume and 
sensitivity, but with it come increased 
regeneration and need of more careful 
tuning. In strong signal areas, hearing- 
aid type earphones work well. But let’s 
face it, the volume they give does not 
approach that of a full-size standard 
2,000-ohm headphone. 

The best volume is produced by 24,- 
000-ohm headphones. The impedance 
match is better and sensitivity is opti- 
mum with this value. [In the receiver 
shown in the photograph an earphone 
was used, with some probable sacrifice 
in sensitivity. The phone jack was used 
to turn the radio on and off. This unit 
is sold as a “subminiature jack—may 
be used for both open and closed cir- 
cuits,” and is adjusted so that it closes 
the battery contact when the plug is 
inserted.—Editors ] 

In strong-signal areas, R6 can be 
replaced with a 15,000-25,000-ohm po- 
tentiometer for volume control. 

A word about transistors. Both the 
2N135 and the CK768 types work 
excellently. The higher the cutoff fre- 


an 


C2—100-500-uuf padder 
C3—0.!-uf tubula 

C4, C5—I-uf tubular 
Cé—See text 

RFC—2.5 or 5 mh 
R6—15,000 ohms J—Phone jack, see text 
Ci—365-yuf variable BATT—2 penlight cells 
Case, wire, mounting board, miscellaneous hardware 
quency, the higher will be the 
sensitivity, the authors’ tests showed. 
As old-timers know, transistors vary 
widely in performance, even among 
“identical” units. So try all the tran- 
sistors you have on hand. Tune in a 
weak station—choose the best  per- 
former. 

The set took about 4 hours to build. 
It can be made more compact, but the 
loop antenna should be at least 4 by 5 
inches for good performance. Set values 
are not too critical, but keep leads short 
and direct. Do not overcrowd parts 
unduly. Use special transistor sockets 
(the authors don’t believe in soldering 
their leads). Be sure to check and re- 
check wiring before trying out set. 
That's a must! 


Ri—15,000-ohm pot 
R2—1,500 ohms 
R3—100,000 ohms 
R4—10,000 ohms 
R5—220 000 ohms 


set’s 


Aligning the set 

Be sure the 8th turn goes to C2 and 
that the larger number of turns appears 
between C2 and the Cl stator. Then 
fully mesh Cl’s rotor until you get 
regeneration. Or, better still, tune in a 
local in the 550-ke region (if you have 
one), and adjust Cl and C2 until you 
can bring the station in clearly. Use 
as much C2 capacitance as you can. 
This is the low-frequency adjustment. 

To adjust the high-frequency end, 
unmesh Cl rotor and tune in a local 
between 1500 and 1600 kc. If this station 
does not come in, adjust C2 slightly 
until it does. Now go back to the station 
in the 550-ke region. If it doesn’t come 
in now, take one turn off the loop aerial 
at a time, at the stator end of the coil, 
until the station is received. When this 
is done, all stations between 550 and 
1600 ke should come in easily. (Avoid 
ultra-small variable capacitors. Some 
of those tried wouldn’t tune in the 
entire band.) That’s about all there is 
to it. (All parts used in this set were 
obtained from Lafayette Radio, 165-08 
Liberty Ave., Jamaica, N. Y.) 

If you are a hobbyist weary of build- 
ing miniature, museum-piece creations 
with less than optimum performance, 
and you want a private listening re- 
ceiver which will give you optimum 
performance with a minimum of effort 
and expense, this project will interest 
you. Here is a radio which will give 
you the “mostest” for the “leastest.” 

END 
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TABLE | 
R2 = 2.2 MEGOHMS 


Capaci- 
tance 
(unt) for 
— 3db at 
20 ke 
750 
690 
650 
630 
610 
600 


TABLE I! 
R2 = 4.7 MEGOHMS 
Capacitance 
Gain (db) (up) 
450 
330 
280 
270 
260 
260 
260 
260 
TABLE Ii! 
R2 = 1 MEGOHM 
Capacitance 
Gain (db) (up) 
25 1,300 
19.5 150 
100 
100 
100 
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THE OLD TIMER GIVES A 
SAFETY LECTURE * 7 
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It's the little (7) things (like the low 
voltage in a TV and exposed wires) that are dangerous 


By JACK DARR 

HE Old-Timer came in the back 

door of the shop, whistling “Colonel 

3ogey” very softly. He smiled as he 

heard loud voices from the small 
back room he had donated for the Ham 
Club the Young Ham had organized. 
The smile turned into a full-sized grin 
as he saw the new sign the Young Ham 
had made a few days before. It was 
simply two colored pictures clipped 
from magazines: a luscious ham and a 
fearsome looking spiked club, pasted to 
a board. 

The voices rose as he neared the door. 
“No, Eddie, look here now! You’re not 
getting any rf out into the load because 
you haven’t got enough coupling! See? 
This coil has got to go over a little 
more!” 

“Well, it’s lighting th’ light, ain’t 
it?” said the other voice. 

“Yes, but not near enough,” said the 
first speaker, the Young Ham. “A little 
ol’ yellow glow like that ain’t 50 watts, 
is it? You oughta get a bright white on 
that bulb!” . . 

The Old-Timer glanced through the He reached for the master switch . .. 
doorway at the two boys. They were 
bent over a piece of equipment at the 
far end of the bench. The smile froze 
on his face as he saw the tangle of wires 
trailing down the bench. Quietly, un- 
heard in the continuing argument, he 


reached for the master switch he had y 3 f apidated 
insisted they install after they had left cord with a g, connected 
the lights on all night a few times. He ac outlet feet of plastic- 
snapped it off, which brought a simulta- lated nect to the 
neous roar from both boys. “Hey! her end of the } f wed by 
What’d you do now?” They looked up c) § t more of e cord terminating 
and saw him leaning against the side at the pow transt é f home 
of the door. The look on his face brought 1a owe Ip} the nnections 
them both upright with apprehension > twisted too 1 t and all 
written on their faces. ve mpletely t of tape o1 
yr of : i yutput 

Fireman's friend Sovetieas tame f the power supply, 
“All right,” said the Old-Timer_ severa mi t to the small 
grimly, pointing to the mess of wires on transmitter t boys } been working 
the bench. “What’d I tell you about’ on. These wer 1 (twisted 
that?” to screws, twisted gether, simply 
“That” consisted of: (a) approx- twisted) and sai at tape. 
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The Young Ham gulped and hung 
his head. The Old-Timer snorted and 
glared at him. 

“Dang it all, now you know better’n 
that! I’ll swear some people git up 
bright and early, looks like you just 
got up early! If I’ve told you once about 
them haywire hookups, I’ve told you a 
thousand times and this is the last one. 
From now on, use a little commen sense 
around this stuff. I know I pay Dick a 
heck of a lot of money for fire insur- 
ance on this place, but I don’t want 
none of it back. There’s new line cord 
and stuff all over this place. Why didn’t 
you use some of it?” 

“Well, we were just trying it out,” 
said the Young Ham sheepishly. “We 
didn’t want to waste any new stuff on 
it until we knew whether it’d work.” 

“Look, Jughead,” fumed the Old- 
Timer. “I don’t care if it ain’t for but 
10 seconds. Don’t ever let me catch you 
hookin’ up a Fireman’s Friend like that 
again! Why, a new plug and line cord 
wouldn’t cost over 30 cents. My gosh, 
I’d rather give you th’ stuff! Did I ever 
fuss at you guys about usin’ stuff like 
that?” 

“No,” admitted the Young Ham, “but 
I’ve seen you usin’ things like that in the 
shop. Hooking players an’ 
things.” 

“Hah? Oh, you mean th’ Fool-Killer? 
Come here just a dad-burned minute!” 
He chased them up the long hall ahead 
of him, into the service shop. He picked 
up a 5-foot piece of POSJ cord from a 
hook above the bench. One end was 
fitted with a bulky plug, the other 
terminated in two rubber-covered test 
clips. ““Now, is this what you’re talking 
about?” 

“Yes,” said the Young Ham, “and 
I’ve seen you use it a thousand times!” 

“Well, Junior, there’s a wee mite of 
difference,” said the Old-Timer, shoving 
the plug under the boy’s “Look 
here. Do you notice anything unusual 
about that plug?” 

“Yes,” admitted the 
a fusible plug.” 

“Well?” demanded the Old-Timer. 
“Doesn’t that spell anything to you? 
There’s a pair of nice little 2-amp fast- 
blow fuses in there, one on each side of 
the line. If I do get a short in anything, 
or let the clips touch accidentally, one 
of ’em pops out and everything’s pretty 
safe—as far as the fire 
cerned. That ain’t sayin’ 
th’ shock hazard, 
gotta use a little 
Dang it, do you know 
elbow was to one of them frazzly con- 
nections you had in there? About 2 
inches! You were so busy arguin’ about 
that transmitter you didn’t even notice 
it. Those frazzlin’ B-plus wires with 
about 500 volts on ’em weren’t over a 
few inches away! Y’know, sometimes 
I wonder how you guys managed to get 
as old as you are.” 

“Aww, we were watching it,” said 
the Young Ham. 

_ “Junior!” said the Old-Timer, sternly. 
““You weren’t watching me, and I stood 
there for a minute or so before I 

noticed what you were doing. Why, I 
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Fig. 1—A pair of ac—de sets may have full line voltage between the chassis. 


saw both of you darn near get electro- 
cuted three or four times! I 
scared that I like to never found 
switch. Now you listen to me, 
sprouts. From this moment on, 
time you hook up anything like that 
around here, you take the 
cautions, and that means making 
that all your connections are safe, 
insulated and tight! Then, you can go 
ahead and argue till you’re blue in th’ 
face about your loading procedure and 
you'll be safe. But, if I ever find another 
haywire hookup like that one 
here, out you go, the whole gang of you, 
while you’re still alive. Get me?” 

The boys looked at the fire flashing 
from the Old-Timer’s eyes and decided 
that he really meant what he was say 
ing, so they surrendered gracefully. 
“OK, we'll be good, from now on,” said 
the Young Ham. Eddie nodded agree 
ment. 

“You’d better be,” said the Old 
Timer, with a return of his normal 
good humor. “I'll be danged if I want 
to take the trouble to break in any more 
young squirts around here, to say 
nothin’ of all th’ money I’d have to 
spend for flowers. No, young fellers, I 
know that you guys feel like you know 
quite a bit about electricity and things 
but that’s the one thing you never ought 
to do in th’ electronics 
cocksure! Y’ know, you can always tell 
th’ difference between an old-timer and 
a new hand just fresh out of 
school: ask ’em both the 
Th’ young dude right out of school will 
pop right back at you with a 
answer; the more experienced man will 
always say: ‘Well, I don’t know right 
now. Let’s check it and see!’ Time you 
get to the point where you realize you 
don’t actually know nothin’ about this 
bewildering business, then you’re gettin’ 
to be a pretty good radio man!” 

“IT sure am thirsty,” piped up the 
Young Ham, nudging Eddie, who duti- 
fully echoed, “Me, too.” 

“All right, you human sponges, come 
on,” growled the Old-Timer in mock 
anger. “Let’s go gitta cuppa cawfee. 
But if you think you’re gonna take my 
mind off the lecture you’re gonna get, 
you’re mistaken! You’ve both earned a 
good chewin’ and you’re gonna get it!” 
He led the way out the back door, down 


was SO 
that 
young 


every 
propel pre 
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well 


around 


business: get 


oe 


same que sti 


positive 


the alley and into the drugstore 


Ac—de sets 

“Speakin’ of hot stuff, whi 
probably rather I wouldn’t but 
to anyhow,” said the Old-Time 
briskly, you’re gonna gé 
of that lecture you got comin’ 
see you workin’ on two ac—de’ 
same time on the radio end of th’ 

“Yes,” replied the Young Han 
of ’em needed a filter 
was cooking the other one 
changed the rectifier, to see if tl 
any more trouble in it.” He 
strange gleam in his eye, but 
Timer pursued the 
noticing. 

“Well and good, 
“But I didn’t tell 
ac—de’s at the same time on 
end of the Tell me, how’ 
line connected to an ac—de set 

“One to the 
Young Ham innocently. 

“Yep. Now, if you got two 
with this kind of line connect 
of ’em out of th’ box with the 
exposed, what’s the ac potential bet 
them?” 

“Zero,” said the Young Han 
sipping his coffee. The gleam brights 

“Zero?” The Old-Timer’s left « 
shot up, a trick he had p 
many a year. 

“Zero!” repeated the Young H 
firmly. “Nyaaa! You were goi 
catch me, weren’t you? I actua 
membered what you told me al 
So, I checked between the two 
with the little neon checke1 
and turned the plug around o 
’em! Zero voltage! Also made 
on the ground s 


“now 


capacito} 


questioning, 


” said the O 
you to work 


bench. 


side chassis?” 


chassis were 
line. 
“Well, I'll be cow-kicked!” sa 
Old-Timer, shaking his head in 
ment. “You got me, f’ar and squ’a 
swear, I thought that had gone 
ear and right out the other in th: 
resonant cavity you use for a 
My, my! I just can’t git over 
shook his head solemnly. “Cong 
tions, young feller. Just for that, 
buy th’ coffee!” 
“You might not have known it, but 
you were going to anyhow.” The Young 
Ham grinned. “I’m broke.” 
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“This is unusual?” said the Old- 
Timer. “Well, sir, I’m glad you thought 
of that, though. It’s sure a good habit 
when you’re workin’ around stuff like 
that. You know how IJ found out about 
it, don’t you?” 

“Yes, sir!” said the Young Ham. 
“And you got reminded of it just last 
week, when I had that portable sitting 
on my end of the bench, and you backed 
into it while you were moving that ac—dc 
TV set! Goodness, such language!” 

“Well, I was mostly mad at myself,” 
admitted the Old-Timer. “Us old fools 
ought to remember them things auto- 
matically, and we do, most of th’ time, 
ut we still git caught now and then. 
That’s just th’ reason I yowl at you 
guys so much about bein’ careful with 
electricity. Workin’ with it all th’ time, 
gonna get a plenty of 
accidentally, even with good habits. 
There’s only one way to stay alive in 
this business, and that’s to be careful, 
dern careful! And that’s somethin’ else 
you’ve for yourself. There 
sure ain’t nobody goin’ to do it for you!” 

‘*Nother thing, while you’re workin’ 


you’re shocks 


got to do 








Fig. 2—Never touch an “outside an- 

tenna”™ lead of a radio or TV when stand- 

ing on the ground unless the set's plug 
is out of the socket. 


with a transmitter like you were a while 
ago. Don’t ever let anybody else handle 
the key. You do it vourself! If you’re 
the one makin’ the .djustments, you do 
th’ keyin’; it’s a heck ~° a lot 
I ’member once durin’ th’ War, while 
I was with the Air Force. Three or four 
of us was arguin’ about a transmitter, 
just exactly like you were just now. 
All of a sudden one feller keyed the 
thing to iilustrate a point he was tryin’ 
to make. Only trouble, I happened to be 
leanin’ on the final plate caps with my 
elbow !”’ 

“What happened?” asked the Young 
Ham. “Did it hurt you much?” 

“Well, not too much, but I’ll tell you 
one thing. I was the only man that left 
the ground that day on that field with- 
out takeoff clearance from th’ 
I got darn near as much altitude as 
some of the kay-dets! Th’ moral of that 
is: if someone is workin’ on a piece of 
equipment, stay clear of it. If you’re 
workin ’on it, make everybody else stay 
clear and always look to see that every- 
thing’s safe before you mash that 
button. Saves a lot of trouble!” 

The Old-Timer paid for the coffee, as 
usual, and they trooped out the back 
door and across the alley to the shop. 


safer! 


tower! 
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Lighting his pipe, he perched on the 
end of the bench and continued the dis- 
cussion, 

“Y’know, there’s lots of what you 
might call ‘everyday’ hazards that we 
run into that we don’t really pay enough 
attention to. F’rinstance, even you know 
enough not to go outdoors, stand on the 
ground, and try to hang up an antenna 
wire that’s already tied to an ac—de 
radio in th’ house (Fig. 2). You’d be 
surprised how many folks don’t, though! 
Way I look at it, that oughta be part of 
our job; to kinda warn the customers 
about such hazards.” 

“Yeah,” agreed the Young Ham, “I’ve 
heard you tell lots of ’em about that 
kind of stuff. I hope they paid attention 
7" 

“So do I, Junior,” said the Old-Timer 
soberly. “If all th’ techs would take a 
little time to warn their customers about 
some of the hazards, maybe we wouldn’t 
be hearin’ about so many people gettin’ 
electrocuted by touchin’ a TV set and 
stuff at the same time. While we’re on 
th’ subject, that’s one thing I want you 
to promise me you'll always remember 
to do: never let a set git out of here in 
such a shape that it could hurt any- 
body. I’m pretty proud of you so fai 
You’ve been dern good about it. 
it up.” 

“You mean like always 
backs back on little ac—de 
checking the line cords for 
and so on?” asked the Young Ham. 

“That’s it,” said the Old-Timer. “And 
if the radios should have a 
inet, be dern that the 
isolated from that cabinet, like it ought 
to be. Remember the little set we found 
with the chassis shorted to the cabinet 
‘cause some kid had poked a metal bobby 
pin into it? And, most especially, watch 
out for these metal-cased portable TV’s 
with the hot chassis. Pretty near all of 
‘em are provided with kind of 
insulation between chassis and cabinet, 
but be awful careful to check those 
insulators. I’ve found several of ’em 
chewed out and shorted: found one set 
shorted to the case cause some sloppy- 
joe had dribbled a big hunk of solder 
down the chassis!” 

“Yeah, I’ve found 
agreed the Young Ham. 

“Tell you one more,” 
Timer, relighting his pipe. 
the little isolating networks in the 
antenna connection? Couple of little 
capacitors in series? I found one only 
day "fore yesterday, where some jerk 
had shorted those out! Don’t know who 
did it, but they were shorted out beauti- 
fully. Tied a piece of wire across ’em! 
I do know what the result was: he 
managed to burn out the balun coil on 
th’ tuner doin’ it! It was one of those 
stinkers, too. I had the heck of a time 
gettin’ it back in that tight place. Wish 
they’d put ’em on the outside!” 

“That would make life too easy!” 
opined the Young Ham. 

“I could stand a little of that,” said 
the Old-Timer. “T’ain’t too easy as it is. 
No kiddin’, though, that’s something 
you want to watch out for. You can git 
th’ infernal waddin’ knocked out of you 
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PICTURE BOUNCED OFF ECHO | satellite shows FCC members 
and NASA administrator. The photo, taken at Bell Telephone Labs in 
Holmdel, N. J., was transmitted by land line to the Naval Research 
Laboratory at Stump Neck, Md., and then bounced off the Echo I 
satellite back to Holmdel. The horn antenna in the background was 
used to receive the picture. People in the photo are (from left to 
right): FCC Commissioners John S. Cross and Rosel H. Hyde; Dr. T. 
Keith Glennan of NASA; Frederick W. Ford, FCC chairman; and 
Commissioners Robert T. Bartley, Robert E. Lee and T. A. M. Craven. 


STEREO RECORD DEMONSTRATOR consists of a stereo 


amplifier, stereo headphones and a manual turntable and 
arm with a stereo cartridge. Made by Sargent-Rayment, 
Oakland, Calif., the unit is used to demonstrate stereo 


records in crowded noisy surroundings. 


~* 


ARTIFICIAL LARYNX = includes a contro! that 
allows the user to vary the pitch of his ice 
producing more natural inflection and emphasis 
Earlier models gave a stiff mechanical quality 
to the voice. Transistorized unit developed 
by Bell Laboratories will be sold by American 
Telephone and Telegraph at manufacturer's 
cost on a first-come first-served basis. The larynx 
was described, with a schematic, in RADIC 
ELECTRONICS, August, 1959, on page 10 


dy 


PORTABLE SCRAMBLER PHONE insures telephone pri- 
vacy. Device fits over standard phone, uses 10 transistors to 
transform ordinary speech into incoherent gibberish. The 
gibberish is transmitted over the regular phone circuit and 
only a second scrambler unit will translate it back into nor- 
mal speech. Developed by the Delcon Corp., Palo Alto, 
Calif., the units are coded at the factory with one of several 
basic codes and must be used in pairs—one at each end of 
the phone line. 
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ALL-TRANSISTOR 
STEREO PREAMP 
YOU CAN BUILD 


Two printed-circuit boards make 





Underchassis view of preamp. Angle brackets fasten the circuit boards to ends 
of chassis frame. 
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Once again RADIO-ELECTRONICS is pleased to 
announce that the printed-circuit boards used in this 
article can be purchased. The price is $1.50 each, 
postpaid (get only one if you want a monaural all- 
transistor preamp). They are available from RADIO- 
ELECTRONICS, 154 W. 14 St., New York 11, N. Y., or 
direct from Electro-Technik Co., 19456 Meyers Road, 
Detroit 35, Mich. 


SUVHAUUUUUUUVNU4GHU0N04000000000000000000000000 000000000000 000Q0N0N0ON0GNONOOOOOQGGQOOOOUOOOOOOOUOOOOOOOON ee 


INUANUNUUNNUOUGNEOUANEUHUUUULAL 
STTUUAAUUUUUIANUUUNAAAUUUUUONAAUUUNAAUUUUN Tee 


2 


this unit a comparatively easy 
construction project and low-cost 


transistors keep the price down 


By DANIEL MEYER* 
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Fig. 1.—Preamp circuit. Only one channel is shown. 


Ri, 19. 35—!0.000 ohms 

R2, 18 25 34—2 200 

R3, 6 33—100.000 ohms 

R4—470 ohms 
0.000 ohms, |° 

R7, 9. 12. 17—4.700 ohms 

R8. 41—330 ohms 

R10—330 000 ohms 

Ri |—680,000 ohms 

Ri3—dual pot, 2.000 ohms pe 

Ri4—dual pot, 10,000 chms pe 
with spst switch 

R15—22,000 ohms 

Ri6, 37—3,300 ohms 

R20—pot, 250,000 ohms, '/, watt 
(Clarostat 48M or equivalent 

R21, 22—pot, 500,000 ohms watt 
(Clarostat 48M or equivalent 

R23, 24—47,000 ohms 


2 of each part listed (except R13, R14, R28, R32, R40, $4 
+ other set for the left. 


26, 29—5.000 ohms 
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R28—concentric pot, 250.000 onm 
linear taper 
R30—10,000 ohms, |% 
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R32—concentric ff 
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Gata on taf 
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circuit’s low-level preamp section. Its 
input impedance matches present mag- 
netic pickups. The input impedance of 
either channel can be adjusted from 
100,000 to 0 ohms with the potentiom 
eters mounted on the back panel of the 
preamp (R20). To get a high input 
impedance with a_transisto1 
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so a feedback circuit was used. The 
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voltage type, the output voltage is 
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back Therefore, the feedback 
applied to the input is a current that 
is approximately proportional to the 
output voltage. Selector switch S-1 
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give the various response curves needed. 
The values of C13 C14 could be 
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the negative feedback makes it an ideal 
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the original except for the values of the 
components and the point from whic] 
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Fig. 8—Top and bottom views of the printed-cireuit board. Two are needed; one 


per channel. 
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By RONALD WILENSKY 
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ZENER DIODES SIMPLIFIED 


This new electronic device has seldom been used to the 
limits of its capabilities—and mostly because many people 
do not realize just how versatile it is. This article gives 
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Citizens Band! This portable transmitter-receiver has all 
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build on ready-made circuit boards. This fully transistorized 
stereo preamp will bring out the best in the finest hi-fi 
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By JACK BEEVER * 


HE first part of this series dis- 
cussed types of distribution sys- 
tems and some of the requirments 
of each. Now let’s get down to the 

defects that may show up in these sys 

tems and see what causes them. 

When faced with a defective system, 
the first thing to do is think! Don’t just 
start testing here and there. Get an 
idea of the general layout. If possible, 
get a plan of cable layout and the equip- 
ment specifications. You will 
additional service instrument, a direct- 
reading field-strength meter, preferably 
one that will read the video and audio 
TV carriers separately. 

Remember first that the average TV 
set owner who is connected to a TV dis 
tribution system always calls the 
tem servicing people before he calls 
his TV technician—he hopes that the 
trouble lies in the system since service 
would then cost him nothing. The sys 
tem technician should check, perhaps by 
telephone, with other people in the 
building to see if their sets are also out. 
Check apartments on each side and 
above and below, unless you know the 
wiring pattern of the building. If other 
sets are out or functioning improperly, 
then the trouble must be tracked down 
in the system. Listed below are a series 
of symptoms, their causes and cures. 

No pictures on any channel all over 
the building. Usually an amplifier or 
the power supply of a strip head end is 
out. Check for a bad tube, blown fuses 
etc. Don’t forget to check the ac power 
lines. If these are OK, the output line 
may accidentally have been cut some- 
where between the amplifier output and 
the first splitter in the system (if it 
were elsewhere, there would be pictures 
in part of the system). Structural fail- 
ure of the antenna system may be the 
sause. 

No pictures on one channel, others 
OK all over. In a strip type head end, 


need one 


SVS- 


*Applications engineer, Jerrold Electronics 


Corp. 
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DISTRIBUTION 


SYSTEMS 


Part Il—System defects: How to troubleshoot and find 


their causes 


one amplifier or the associated antenna 
or preamplifier is out. 

Snowy picture on 
not all, channels at the 
from the head end) of the 
tem. In a strip head end, this usually 
means defective tubes in the amplifier 
of the channels involved. It may -be a 
broken antenna connection or an an- 
tenna slewed on its mast (or corroded). 
The snow is an indication of too little 
signal to the TV receiver and signals 
are usually lowest at the system ex- 
tremities. 

In broad-band systems, this is usually 
caused by antenna difficulties, most 
often misorientation. 

Snowy pictures on all sets, but 


one o7 more, but 
ends (farthest 


points sys- 


head- 
end sets are ge tting high volt- 
ages. This is an indication that the am- 
plifier is still operating, but is getting 
too low signals from the antennas. This 
results in a bad (low) signal-to-noise 
ratio at the amplifier input. When such 
a situation exists, no matter how much 
the signals are amplified (beyond this 
point) the pictures will stiil be snowy. 

If the system has worked well in the 
past, the trouble is quite likely low an- 
tenna signals. In general, amplifiers 
should have signals of over 1,000 av at 
their inputs. Preamplifiers should have 
a minimum of 150 to, 200 wzv for good 
crisp pictures. 

All sets on the system show one or 
two horizontal black bars, with shaded 
edges, moving or stationary. This is 
hum modulation and can be caused by 
a heater—cathode short in a tube or by 
defective filter capacitors in an ampli- 


signal 
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band amplifier anc i not normally 
overarive the cnanne : the low-band 
section. 

In extreme! t is possi- 
ble for a low-b: ti to be 
driven by a high nne ynal or 


versa, but it gene y requires signals 


over- 
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in excess of 100,00 

A percentage f the sets on a 
shou erti tability 
t ch rtical hold 
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system and 
are very 
a symptoin 
alled syne clip- 


control sett g. Tl als« 
of overdriving 
ping. When an is overloaded, 
it tends to clip of high points of the 
sync pulse size. 
hronize to the 
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signal. This redu 


Many sets will t 


< 
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shorted between that last 
ture and the first weak one. Re 
that a break and a short are the 
to a coaxial cable and that ne 
signals entirely. A considerable 
of energy will get past the inte 
The easiest technique is t 
suspected outlet and check wit! 
meter for continuity throug 
minating resistor. Reading 
ohms are normal; 
cates a short. 

Pictures along 





Some sets have 
channel, but othe 
of the outlet n ay have 
Close examination of } 
the head end will usually 
trailing ghost. The sympt« 
poor or bad termination 
shorted terminating res 
or open near the er 
cable can cause thi 
to reflection from 
end, which als 
waves on the li 
nately weak and strong 
Leading ghosts 
main image) are 
nel(s). This is caused 
of the local signal. 
one signal from th 
by the amplifier anc 
ing up a second una 
ly from the statioy 
two images on t 
The remedy is 
between the dire 
the system signa 
tem signal. Since 
strength of the d 
the vicinity of the 
open to us. The first 
level of the systen 
Spe : : the output of the head 
Technician replacing mast-mounted preamplifier possible. If this is not 





be helpful to insta 
leading edge of the blanking pulse and ment is needed. Unless you have the amplifiers. 
lose interlace. They may show vertical proper sweep oscillators, delay lines, at The second way 
jitter as they alternate between the tenuators and detectors, don’t touch; amount of set pickuy { 
weakened sync pulse and the leading return it to the manufacturer. from the tap to the set (wl 
edge of the blanking pulse. In a strip Along a feeder line, sets have strong quire changing the tap t 
type head end, this will usually occur but slightly smeared pictures, up to a coaxial output) will reduce } 
on one channel. The remedy is to reduce _ point on the line. Beyond this point, pic siderably. Shielded ribbor 
the signal level to the overdriven amp- tures are weaker and ghosty. This is an may be installed between th« 
lifier. indication that the line is broken o1 tenna terminals and the tur 

In the broad-band types, it may be 
necessary to “pad down” (attenuate) 
all signals or reorient the antenna t 
get satisfactory results. 

Syne buz in sound on all sets, and 
the audio carrier reads much lower than 
the video carrier. A defective antenna 
can sometimes cause this, but it usually 
is amplifier misalignment. Before doing 
anything else, check the signals from 
the antenna. If audio signals here are 
about even with the video signals or a 
little less (as is normal), the trouble 
lies in the amplifiers. Read the output 
levels of the preamplifier or amplifier 
to pin down where the trouble starts. 

When found, change tubes from a 
known good set and reread the signals. 
If the trouble does not disappear, the 
amplifier is out of alignment. Don’t 
grab an alignment tool. These ampli- 
fiers are much more difficult to align 
than a TV set, and the proper equip- 


Standard coaxial outlet 
used in many systems. 
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duce pickup on this section of exposed 
line. 

If these remedies fail, a final but 
more expensive recourse is left. Con- 
vert the local channel to an unused, 
nonadjacent channel before inserting 
it into the system. Crystal-controlled 
converters are available for this pur- 
pose. As an example, suppose the chan- 
nels in use are 3, 5 and 10, and there is 
too much direct pickup on channel 
Channel 3 may be converted to chan- 
nel 7, 8, 12 or 13. Channels 2, 4, 6, 9 
and 11 cannot be used because they are 
adjacent to 3, 5 and 8. This could result 
in adjacent-channel interference (her- 
ringbone patterns). 

Pictures flash or streak when trucks 
go by or elevators are operated. This 
trouble is usually just what it appears 
to be—a connection somewhere. 
3efore pulling wires, however, check all 
tubes and antenna connections. Pound 
or shake the antenna mast while an 
assistant watches a TV set. Don’t trust 
a signal-strength meter for this since 
the needle cannot move fast enough to 
indicate a connection. If these 
measures fail, jiggle all cable connec- 
tions and check them for corrosion o1 
oxidation. Carefully check ground leads 
to the amplifier 
raise the devil due to ground currents 

Keep in mind that the trouble is not 
necessarily in the system—the vibra 
tion of elevators or trucks going by 
may cause an arc in a loose power con 
nection somewhere near the antenna. If 
this is the trouble, you have to locate 
it and inform the building superintend- 
ent. Usually, this effect will be more 
pronounced on distant channels and less 
noticeable or absent on the local station. 


loose 


loose 


chassis—these can 


General notes 
When an obscure 
good procedure is to 
system. This is a process in 
television receiver is used to check all 
of the system. Start with the 
antenna leads (everything else dis 
connected), insert the preamplifiers, 
then the amplifiers, etc. The cable sys- 
tem is broken down into sections by re- 
moving all but one branch of the wiring 
from the splitters and terminating (con- 
necting terminating resistors) to all un- 
“spigots” (coaxial connectors). 
leg can then be checked separ- 


trouble exists, a 
“strip down” the 
which a 


stages 


used 
Each 
ately. 

Finally, season all work with large 
doses of common sense. Good luck! END 


———— ge 


Problems for Imports 

Sales of imported TV and stereo sets 
are prevented in some parts of the US 
by lack of UL approval. Certain states 
and cities ban the sale of nonapproved 
devices. 

A set is normally inspected at the 
factory (using the manufacturer’s test 
equipment) when there is an Under- 
writers Laboratories branch nearby. 
Where Japanese imports are concerned 
(a UL branch has not yet been set up), 
the importer may have the sets in- 
spected in this country as long as he 
makes any necessary design changes. 
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By JACK ALLISON 
LTHOUGH the 1960 Newport Jazz 
Festival was wound up at the half- 

way point through no fault of its own, 
the first half of the show was covered 
as completely as possible by electronic 
means. 

While the musicians performed on 
stage, behind the scene 30 engineers 
and technicians were busy at their jobs, 
making the coverage a 100° affair. 

As the sound went into the six mikes 
on stage, it was being picked up on 
three-track and  two-track Ampex 
equipment by Vanguard Records. Some 
of the material will be released by Van- 
guard; other tapes will be sold to the 
company that has a particular per- 
former under contract, such as RCA 
Epic and Columbia. From Vanguard, a 
composite monaural signal was fed to 
the Voice of America facilities nearby. 

A similar signal was simultaneously 
picked up on the audio track of the 
Videotape recorder Sports Network 
Ine. had brought along. SNI had three 
cameras covering the action. Their 
work is under contract to the US Infor- 
mation Agency and the tapes they have 
made are in demand by all the foreign 
TV networks. It seems that jazz is one 
of America’s most easily assimilated 
exports. 

A third mono signal was taken from 
the Vanguard truck by the CBS Radio 
Network. They had Mitch Miller nar- 
rate the programs on the spot and were 
able to broadcast a complete hour-long 
program, commercials and all, from 
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RIGHT-DOWN 3 db 
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By ALEX M. SCHOTZ* 
HERE 


tronic designed 
for a specific purpose. Two of the 
three units described in this article 
can be used on either 2- or 4-cycle en 
gines with battery o1 ignition 
(on engines with up to eight cylinders). 
The third one is a battery 
erated tach only. 
The spark plugs fire on 
in a 2-cycle 
stroke in a 


are types of elec- 


tachometers, each 


many 


magneto 


ignition-op- 
ymeter 
stroke 

other 


Therefore, 


every 
engine, and on 
t-cycle engine. 
each revolution, one pulse is 
at the primary of the 

each cylinder in a 2 cycle engine, and 
one pulse for every other revolution per 
cylinder in a 4-cycle engine. The pulse 
width varies with the dwell time of the 
ignition points speed 

The first instrument is a 

electronic—electromechanica 
(Fig. 1). Its input is connected between 
the hot side of the ignition 
points and ground. When with a 
battery-ignition engine, the input leads 
must match ignition polarity. The pulse 
received from the primary of the igni- 
tion-coil circuit is fed through a low- 
pass filter composed of R1, R2, Cl and 
C2 that is designed to eliminate count- 
ing extraneous and 
bounce pulses. The desired pulses, from 
the low-pass filter, are coupled through 
de blocking capacitor C3 to the 
transistor V. Also connected to the base 
of V is D1’s anode. The diode clamps the 
pulses, allowing only the negative por- 
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IGNITION- 
OPERATED 
TACHOMETERS 


Three types of tachometers that will meas- 


ure engine rpm of almost every type of 


gasoline engine—lawn mower to automobile 


panel lay- 
all three 
identical 


Front 

out of 

units is 
R5 
tion to reach the base of the 
R3 is a protective resistor for the diode 
Transistor V operates as a switch and 
is turned on by the negative pulse, is 
off between pulses and allows current 
to flow through the relay coil with the 
pulses. D2 is placed across the relay coil 
to prevent negative peaks which might 
otherwise damage the The 
contact arm of the millisecond relay 
swings between the Zener-regulated 
voltage supply and the meter. When it 
is connected to the supply, capacitor C5 
is charged. Resistor R7 limits charging 
current and later discharges the capaci 
tor through the meter circuit. The 
age or de value of these discharges is 
determined by the frequency of the dis 
charges multiplied by the capacit 
voltage (I F C x B}.. 1 
capacitance is in microfarads 
will be in microamps 

To the 

the secondary voltage of a 6.3 
ment transformer to the input 
just potentiometer R5 the 
dicates the for the amount 
of pulses pulse 
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Fig. 1—Electromechanical tachometer for magneto- or battery-ignition engines. 
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Inside all-electronic unit of Fig. 2. Note transistors. 


tronic tachometer that can be used on 
battery- or magneto-ignition engines 
(Fig. 2). The input circuit is the same 
as for the first one. 

A negative pulse is fed to the base of 
transistor V1, making it conduct. Be- 
tween pulses, V1 is cutoff. Through volt- 
age dropping resistor R4, Zener diode 
D2 swings between its maximum rated 
voltage when V1 is conducting and zero 
volts when V1 is not conducting. The 
pulse coming from D2 has a definite 
amplitude and is fed to potentiometer 
R5, which acts as a pulse amplitude con- 
trol. This pulse is then fed to C4, giving 
it a charge with every pulse. 

C4 is part of a transistor pump cir- 
cuit that was described in Wireless 
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World, March 1958 (“Unusual Tran- 
sistor Circuits,” page 107, by P. L. Bur- 
ton and J. Willis). V2, D3 and C5 are 
all part of this circuit which discharges 
through the meter. The amount of cur- 
rent supplied to the meter from C4, the 
calibration, and the rest of the circuit 
are the same as Fig. 1. Again the in- 
strument’s accuracy is well within 2%, 
but it draws less than 30 ma from the 
power supply. 
Battery-ignition unit 

The third instrument is fundamen- 
tally electromechanical and can be used 
only with battery-ignition engines (Fig. 
3). The input is in parallel with the 
breaker points with the proper polarity 
to ground. When checking a 12-volt 
system, leave S open. For 6 volts, close 
the switch. The 6-volt millisecond relay 
coil is energized every time the breaker 
points open and is de-energized when 
they close. When the relay is energized, 
Cl is charged through R4 from the 
Zener -diode regulated source. The 
charge on C is then applied to the 
meter circuit, as previously discussed. 
Calibration is also the same as in the 
other two tachometers described. Ac- 
curacy of this circuit is about 3%. 

There are many possible variations 
of these tachometer circuits. The meter 
can be replaced by a resistor and a de 
voltage proportional to the frequency 
which will appear across it can be used 
to activate any type of readout device 
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Fig. 2—All-electronic tachometer for magneto- or battery-ignition 
engines 
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Rest of components are on this side of chassis board. 
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A LOOK at the 


ELECTRONIC 
STRAIN GAUGE 


Strain gauges make it possible to 
measure the distortion of a steel 


beam or measure fluid pressure 


By ARTHUR S. KRAMER 


why strain and 
important, 


F you wondel stress 


measurements are take 
a look at some pictures or drawings 
of old-style 
The why 
parts were used is simply that designers 
of those days had no and 
accurate method to measure dynamic 
and static stresses. Cut-and-try methods 
were used, together with a multiplying 
“safety factor” of 4 or 5. The result 
was a large, heavy machine, costly in 
material and upkeep. 
Contrast this picture 
requirements for aircraft design, where 
maximum strength per pound of mate- 
Othe: 


rotating machinery. 


reason such massive heavy 


convenient 


th today’s 


rial is required. applications 


where strain measurements are of great 
importance are in concrete-highway and 
steel-bridge design. Several applications 


will be described and pictured further 


on in the article. 
Early types 

sefore electronic strain gauges were 
invented, several ingenious mechanical 
One used 
moving 


stress 


and optical types were used. 
a pen to record strains on a 
chart. Another, fo1 
conditions in 
equipped with 


measuring 
concrete structures, was 
a writing stylus at the 
end of a long lever arm. A third me- 
chanical type measured and recorded 
the stresses on a drum. All purely 
mechanical and optical types have one 
major disadvantage: they cannot be 
used in telemetering. This makes them 
of little use for flight testing of experi- 
mental aircraft, and space 
vehicles. 

One of the very first applications of 
the electronic strain gauge was in Los 
Angeles in 1931. A crude type was built 
and used in the Big Tujunga Arch dam 
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missiles 


Basically, it 
of two unglazed po 
plates grooved to accommodate 
coils of Although 
fairly accurate, it was big clumsy 
relatively insensitive. 

Another early type 
rather than electrical, and was a1 
in an ac bridge circuit. The ai 
the strain-gauge head varied acco 
to the strain in the tested sp 
and unbalanced the bridge. 

The modern 
gauge (invented almost 
by Simmons and Ruge in 
transducer which transforms a 


cons 


project, 
framework 


steel wire. 


was mag 


resistance-wire str: 
simultaneously 
1938) is a 


strain 


in a tested specimen into a change of 


electrical resistance. If the 
of four resistors connected as a Wheat 
stone bridge, a strain will 
the bridge. This is the way in which 
most resistance-wire gauge circuits 
function. The essential parts of a simple 
system consist of the gauge cemented 


gauge is one 


| Cross Section A-A 









































unbalance 


to the specimen, three other 


(possibly dummy gauges), 
yurce such as a battery and a1 
ing meter. 

Baldwin acquired the orig 


tions (wire-resistance strain 
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e and begar 
R-4 (Simmon 
‘-4 gauges < 
of 1-mil 
back and forth and cemented t 
of thin paper. Short copper I 
were provided. In use, the 
cemented to the desired spo 
specimen and the gauge was 
in the direction in which the 
to be measured, 


Simmons and Rug 
facture them as S 


gauges. Early SI 
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of a simple grik 
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Modern types 

Modern strain gauges are 
several forms. One of the most 
is the bonded-wire type as 
Fig. 1. A piece of fine resistar 
is looped back and forth and « 


Fig. 2—Rosette gauge 
with three elements. 


Fig. 1—Bonded-wire strain gauge. 
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by leads to the external measuring cir- 
cuit. A cross-section shows how the 
wire is bonded to the paper with cement. 
When gauges of this type are made with 
Karma wire, (a special alloy usable up 
to 900°F) they are suitable for use in 
high-temperature applications. 

A variation of this type is the mul- 
tiple-grid or rosette. It consists of 
several gauges mounted with their 
major axes at various angles to one 
another and is used for measuring 
multidirectional strains at one point on 
the specimen (Fig. 2). 

Consolidated Electrodynamics Corp. 
produces a chamber type of unbonded 
strain-gauge pressure pickup (Fig. 3). 
It is claimed that this transducer re- 
‘tains its accuracy at pressures up to 
10,000 pounds per square inch. A spring 
type sensing element with four active 
arms is used. Pressure against the 
diaphragm displaces the sensing ele- 
ment, changing the resistance of the 
active arms and causing an output 
proportional to the applied pressure. 

An important sort, with a growing 
list of applications, is the etched-foil 
gauge (Fig. 4). These are produced 
from an extremely thin foil sheet by 
photo-etching techniques and have no 


Fig. 3—Chamber type pressure pickup 
by Consolidated Electrodynamics Corp. 


critical internal joints. They are rugged 
and stable and are easily fitted to 
sharply curved surfaces. It is possible 
to stack them in rosette form. 

Polyphase Instrument Co. (Bridge- 
port, Pa.) has developed a “load-sensi- 
tive bolt.” This permits direct measure- 
ment of the actual bolt load. The bolt 
is threaded right into the structure 
under test. Tension or compression is 
sensed by special resistance type strain 
gauges potted axially at the center of 
the screw (bolt or rod) (Fig. 5). 

The vibrating-wire kind of strain 
gauges uses different principles. The 
resonant frequency of a taut steel wire 
varies with the tension. A wire is 
rigidly anchored in a frame which, in 
turn, is securely fastened to the speci- 
men. In use, the wire is “plucked” by 
an electromagnet, which then picks up 
the vibrations as stress is applied to the 
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Fig. 4—Etched-foil gauges are more flexible than bonded-wire types. 


specimen. The frequency is measured 
and, from previous calibration, the 
strain and stress are determined. This 
type is fairly common in England fo: 
measurements on concrete highways. 

The Baldwin SR-4 fluid pressure cell 
illustrated in Fig. 6 
pressure-sensitive metal tube to which 
bonded-wire strain gauges are attached. 
Changes in fluid pressure result in 
minute deformations of the tube with 
resultant changes in _ strain-gauge 
resistance. These changes will show on 
the external meter. 


consists of a 


Stress and strain 

In any discussion of strain gauges, 
stress and strain are frequently men- 
tioned. Stress is the force exerted upon 
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micro- 
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a law 
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Fig. 5—Strain gauge imbedded in a bolt allows its stress to be measured. 





Fig. 6—The Baldwin SR-4 fluid 
pressure cell. 

at some point in a specimen quite easy. 
Just measure the strain at the point 
and multiply it by the modulus of elas- 
ticity. As an example, suppose a strain- 
gauge circuit indicates a strain of 2,000 
microinches per inch (2,000 < 10° in 
in). If the sample’s modulus is 17.2 = 
10° pounds per square inch (17.2 X 10° 
lb/in*), stress is E (17.2 < 10° lb/in*) 
2,000 * 10° in/in) 84,400 lb/in’*. 
This is the way in which strain-gauge 
readings are used to determine stress 
at one point (or many) in a specimen. 


Gauge factor 

Strain-gauge factor (or simply gauge 
factor) is a very important quantity. 
This is the ratio of unit change of 
gauge resistance to unit strain. As a 
formula, 

AR/R 
AL/L 
where R original resistance of the 
gauge wire, 
L the original length of the 
gauge wire, 

AR the small change in resist 
ance which takes place as 
the gauge is strained, 

AL the small change in length 
which takes place as the 
gauge is strained. 

Various wire materials have different 
gauge factors. For nichrome, F is +2; 
for manganin, +0.47; for platinum, 
+ 4.8, and for nickel, 12.1. The gauge 
factor is equivalent to the sensitivity 
of the gauge. Other factors being equal, 
the material with the greatest gauge 
factor would usually be’ picked for a 
given application. 

Strain gauges are used to weigh 
heavy loads, determine the strain on a 


I 


gun barrel, measure torque, measure 
the thrust of a jet engine, etc. A future 
article will show some of these uses 
and discuss measuring circuits. 

The author wishes to express his 
thanks to Mr. T. L. Gaffney of Baldwin 
Lima-Hamilton Corp., Waltham, Mass., 
who contributed much useful technical 
information and the photos of Figs. 
1, 2, 4 and 6. END 
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is a section of the 

RON diaphragm wrapped 

UF around the large ar- 
DIAPHRAGM tery. Its assistance to 
oe i amit the real heart can 
a i ’ be decisive in some 

cases. 








bina 


























1—Block diagram of transmitter. 


~ 
—_ 
+ 


Fig. 2——Simplified schematic 
ceiver. 


AY electronically actuated heart “boost-  iliary heart is wrapped aroun 
er” can take over as much as 25% of aorta (the large artery that ca 
the work of an impaired natural heart. blood to the body). 

Developed by Dr. Adrian Kantrowitz, The skin-contact transducer picks 
director of cardiovascular surgery, and the natural heartbeat. It is translat 
Dr. William M. P. McKinnon, research into an rf pulse in the transn 
fellow, at Maimonides Hospital in (Fig. 1). The pulses are transn 
Brooklyn, N. Y., the electronic “second to the Lucite-encased receiver (Fig 
heart” has been used successfully in embedded in the body. The receive 
animals. emits a faint electrical impulse whicl 

The rather crude diagrammatic rep- stimulates the phrenic nerve and cause 
resentation shows how the electronic the muscle to contract. 
heart would be applied to human beings. A relay system in the transmitt 
The auxiliary heart actually is formed makes it possible to cause the auxili: 
from a section of the diaphragm, which heart to beat alternate); 
is replaced by the sheet of Dacron natural heart, if desired. Re 
fabric. The diaphragm section retains currently are exploring m« 
its original blood supply and its connec- shield the receiver against 
tion with the phrenic nerve. The aux- radio waves. 
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MODERN 
PICTURE-TUBE 


testers 


By WILLIAM KELVIN 


Chief engineer, Electronic Corp., 


Mineola, N.Y 


Mercury 


F you’ve been in the TV service busi- 
ness for a few years, you have prob- 
ably run into at least one case where 
you were willing to bet a month’s 

income that the picture tube was bad. 
All the symptoms were there (uncon- 
trollable brightness, bad focus, barely 
discernible video, but good syne and 
plenty of high voltage). Later you were 
glad you didn’t make the bet out loud 
because you would have lost it to a short- 
ed video coupling capacitor! This has 
happened to plenty of competent men 
who did not use a good picture-tube 
tester. Even sadder is the case of those 
who confidently installed a new picture 
tube in the home, with the customer 
watching! 

Today, the well-equipped service tech- 
nician must be able to identify a bad 
cathode-ray tube every time. And, just 
as important as being able to convince 
the set owner that his “big tube” is bad, 
the technician must also convince him- 
self. 

A professional 
must: 

Check heater continuity 

Check picture-tube output or 

“quality” 

Check life expectancy 
Reactivate low-emission cathodes 
Check for interelement shorts 
Repair interelement shorts 
Check for opens 
Reweld opens 
No instrument can repair all bad 

tubes, but a good one can tell the serv- 
ice technician when a tube is repairable 
and when it is not. And it can guide 
him in using his judgment on those in- 
evitable borderline cases. 


picture-tube tester 
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Heater continuity 

All popular CRT testers use a neon 
indicator for this test. Fig. 1 is a typi- 
cal heater continuity circuit (in sim- 
plified form). The tube heater is put 
in series with a neon lamp, a current- 
limiting network and a 117-volt portion 
of the transformer secondary. Usually, 
if the heater shows no continuity, the 
picture tube must be replaced. Reweld 
ing a CRT heater is not practical for 
reasons mentioned later. 


Picture-tube quality 

Since picture quality is directly re- 
lated to cathode emission, emission 
measurement is known as a quality 
check. Practically all picture-tube test- 
ers use the emission-check principle 
that has been used for decades to test 
receiving tubes. 

Fig. 2 shows a simplified circuit of 
the most widely used method for check- 
ing picture-tube cathode emission. In 
this circuit, the screen grid is tied to 
the control grid. Resistance R limits 
cathode current to a maximum of 5 ma. 
This is a heavier drain on the CRT than 
would be put on it by a TV set, but not 
enough to damage the emitting surface. 
Many engineers favor this design be- 
cause the slight overload on the cathode 
shows up a weak-emitting condition at 
once. In this way, a BAD quality reading 
is obtained for tubes with nearly ex- 
hausted cathodes. Many of these nearly 
dead tubes still show a dull raster that 
gives a poor although usable picture. 
The BAD reading warns the technician 
that the tube will shortly be needing re- 
activation, if not replacement. 


This article will clear 
up some of the con- 
fusion surrounding the 
terms “open, reactivate 
and rejuvenate” as 
applied to TV picture 
tubes 
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a cathode-ray tube is actually of more 
interest to the tube manufacturer than 
to the service technician or set owner. 
It is a measure of the contrast ratio 
that the tube will show on its screen. 
Referring to Fig. 4, the CUTOFF control 
applies increasing negative bias to the 
picture-tube grid (or increasing 
tive bias to the cathode) as it is ad- 
vanced. The less bias needed to cut off 
the cathode current, the greater is the 
tube’s contrast ratio. Thus a high cut- 
off voltage would seem to indicate a 


Seon O-6MA 
S30V a ay —— 


posi- 


<< 
7 VAC CUTOFF 


INCAEASE 
BIAS 


Fig. 4—Emission test circuit with cutoff 
voltage measurement feature. 
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bad tube because it means low contrast 
ratio. However, this neces 
sarily follow because high-cutoff-voltage 
tubes can still show good contrast ratio 
if cathode emission is high. 


does not 


Life expectancy 

A means of checking the life expect- 
ancy of a CRT is found in all but the 
lowest-price instruments. As a service 
technician, you have been asked 
by many customers: “How long do you 
think my picture tube will last?” With 
a life expectancy test, you can give a 
reliable answer. 

All manufacturers who include such a 
test use a method like that illustrated in 
Fig. 2. The quality reading is noted and 
then ‘the heater circuit is opened with 
the LIFE switch. The 
ing emission to fall off. A “countdown” 
of the number of takes for 
the current to fall to zero measures the 
life expectancy of the tube, since it is 
directly related to the amount of emit- 
ting material on the cathode. 

The question of gas content arises 
here, since gas in a CRT will shorten its 
life. The gas particles ionize within the 


must 


cathode cools caus- 


seconds it 


tube leading to the familiar negative- 
picture effect. A gassy tube must be 
replaced once this effect has become 
severe. 


Cathode reactivation 

The term “reactivation” is frequently 
misunderstood or misapplied. It 
called “rejuvenation”. Both terms seem 
valid because it may be said that after 
reactivating an inactive cathode, the 
tube has been rejuvenated, since it per- 
forms like a youngster once more! The 
successful repair of shorted or open 
elements in a CRT is definitely a case 
of reactivation, since the tube was cer- 
tainly out of action before the repair. 
For consistency, the word reactivate 
will be used here to denote any kind of 
an operation performed to cure an 
ailing picture tube. 

The best known reactivator for weak 
emission is the common brightener. 
Professional! tube testers always contain 
a built-in brightener, or booster, in 
addition to their other features. The 
circuit shown in Fig. 5 illustrates the 
most widely used method of 
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Fig. 5—Boost reactivation raises tube’s 
heater voltage somewhat. 


activation with an additional feature 
that the manufacturer calls “Watch It 
Reactivate.” This consists of boosting 
the heater voltage while reading the 
emission. The service technician can see 
whether or not the picture tube re 
sponds to reactivation. When this i 
done in the home, the TV set owner 
also can see the results obtained with 
his tube. 

As shown in the full 
Fig. 6, the latest picture-tube 
design has provision for picture tube 


schematic of 
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Mercury 800 CRT tester. 


with the new heater of 2.35, 
2.68 and 8.4 volts. Some designers cal! 
for a 1- to 2-minute period of 
heating the cathode before measuring 
emission. One manufacturer provides a 
double boost, but most reactivators hav: 
a boost voltage -approximately 30 
normal. This limit avoids any 
danger of heater burnout. 

A more powerful method of emissior 
reactivation is called “sweeping” th¢ 
cathode or “shot” reactivation. Th« 
technician will find this pré 
vided in all the medium- and 
priced instruments. Basically, a hig! 
voltage is applied to the CRT signa 
grid (for a short period of 
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Fig. 6—Schematic of Mercury 800 CRT 


tester. 


Superior Instruments model 83-A. 
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B & K 440 Cathode Rejuvenator Tester. 


draws a emission current 
of very high density. This knocks con- 
tamination from the cathode surface 
and allows emission to return to normal. 

The high voltage used for shot reac- 
tivation varies from 200 to 1,000. Fig. 7 
shows a 1,000-volt shot reactivation 
circuit. Note that the applied voltage is 


momentary 
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Fig. 7—Shot-reactivation circuit. 


de, which takes advantage of the power- 
supply characteristic to control the 
current flow and avoid damage to the 
picture tube. 


Interelement shorts 

Not all shorts in a picture tube are 
repairable. But a surprising number 
of picture tubes which seem hopelessly 
shorted and which show a poor raster 
(or no raster at all) can be completely 
cleared of shorts and restored to useful 
life. 

Fig. 8 shows a type of short that 
can be repaired. It is caused by a bit 
of metallic dust getting between two 
elements in the CRT gun. Fig. 9 shows 
a short that usually cannot be re- 
paired. This is a structural defect that 
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Fig. 8—A metallic flake can short two 
elements together. 
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might be a fault of manufacture or 
caused by excess heat of operation. Note 
that the CRT gun elements are warped 
and touching each other. 

To check for a short, we need an in- 
dicating device and a means of isolating 
the shorted element. A neon lamp is 
invariably used as the indicating device. 
All popular CRT checkers use one of 
two methods to isolate the shorted 
element. 

The first method—preferred by the 
majority of manufacturers uses a 
switch. Each position is labeled with 
the name of the element to which it is 
connected. If the neon lamp lights when 
the switch is turned to any one position, 
one of the shorted elements is positively 
identified (Fig. 10). Switch section A 
contacts all but one element and con- 
nects them through the neon-indicator 
network to one side of a transformer 
winding. Section B of the switch con- 
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SHORT 
Fig. 9—A short caused by 
deformation. 


structural 


nects the isolated element to the other 
side of the transformer winding. Thus 
a short between the isolated 
and any of the other 
the neon lamp to glow. 
The second method 
ploys several indicator 
each element is isolated by a lamp ex 
cept for the cathode. An advantage of 
this method is that no switch is neces- 
sary, To identify the shorted elements, 
however, it is necessary to interpret 
the various combinations in which the 
four lamps can glow. 
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Anchor Products T-470 CRT tester. 
Repairing interelement shorts 

To repair a tary high 
current mu be through the 
shorted pat) I milar to 
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Fig. 10—Double-section switch allows 
identification of shorted elements. 
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Fig. 11—A short check that requires no 
switch, 


ing to reweld it. In Fig. 1! 
where the t 
the base pin can be seen. 


gun element wil 


Rewelding opens 

Spot welding in industry 
two metals by the heat of an 
current or arc passed between 
An open element in a CRT is welded 
in the way. The welding tech- 
nique is modified for picture tubes, to 
accommodate the relatively gap 
presented by an open element. The CRT 
tester must force an arc to cross the 
gap. This requires high voltage. Even 
so, unless the ends of the element are 
very close or touching they cannot be 
welded. 
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electric 
them. 
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s 
Fig. 12—A high-voltage pulse may be 
used to burn out certain shorts. 

Technicians who use_ reactivato1 
with a welding feature tap on the CRT 
neck while applying the high voltage. 
The tapping jiggles the broken end 
When they brush against each « 
the arc completes the weld. This 
be done by the circuit that is used to 
pair shorts, shown in Fig. 12. For ws 
ing, the high voltage is applied « 
tinuously until an arc is struck, rath 
than momentarily as when repairing o 
an interelement short. 

Rtewelding CRT 
pletely successful in less than half 
attempts. But those welds which hold 
enable the picture tube to perform a 
well as ever once more. 

A note about open heaters: In gen- 
eral, you cannot successfully 
them. The heater is a _ high-current 
element, passing 600 ma in most pic- 
ture tubes, as compared with only 2 ma 
for the cathode. This heavy current 
will heat up and open any weld which 
has appreciable resistance. Also, the 
filament expands and shrinks when the 
TV set is turned on and off. This will 
open the weld unless it is perfect. Most 
technicians prefer to recommend CRT 
replacement when they 
open heater. 


Adapters 
All manufacturers of 
provide for testing the 
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Fig. 13—A visible open in a CRT neck. 








110° picture tubes, and most 
accommodate color picture tubes. T] 
is done by adding cables or by sup} 
ing adapter caps for use with t 
standard socket on the existing 

In the model designed by the aut 
shown in the photograp! 
Multi-Head solves this problen 
Multi-Head is seen in the com; 
ment at the left side of the instr 
case. It is a single cable terminat 

a head that contains all four 
types in use today. A COLOR-GUN 

is also included in the head. 
complete schematic of this instr 
(which will check the newer 2 
volt types). 

A check with 
manufacturers shows that no ne\ 
are planned at present. H 
adapters can be ar 
The test 
change because the emission 
istics of all picture tube 
similar. 

Today’s technician must 
with something more than a ‘ 
er” in his caddy if he expe 
enough customer confidence to g 
share of the picture-tube repair 
placement business. And brother, 
big business! If you don’t tl 
just do some figuring. There are 
000,000 sets in the country, a 
picture-tube life is 3 to 4 4 
and the retail price of replacement 
ture tubes averages over $30 
The annual gross is over a /al/ 
dollars and still growing! 
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THREE 
DISHES 


The two prettier ones are sitting 
in the center of a 40-foot parabolic 
ITT Labs, Nutley, N. J. 


The big one, when mounted, will 


antenna at 


enable scientists to pick up 
radio signals bounced off the moon 


or man-made satellites. 
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Fig. 3 Antenna matching unit used in 


better TV receivers 

Fig. 4 Lightning off power line can 
affect set. Lightning s through line 
bypass capacitors | ssis, through 


chassis to grounded f balun, from 


balun up lead-in to antenna, then down 
sconducted by ’ ~~ mast to ground. In hot-chassis receiver 


lightning goes d t o bottom of 


JACK DARR balun. 


ONTRARY to the old saying, 

lightning does strike twice in the 

same place. (One of the reasons 

they used to give me for its not 
doing so was that the place struck 
actually wasn’t there the second time!) 
Be that as it may, there is one place 
where lightning strikes much more than 
once—the tuner input coils of a TV 
set (Fig. 1). 

These are usually pretty delicate. 
Fig. 2 shows a representative sample of 
the types found in modern tun 
They’re wound of very fine wire and it 
doesn’t take too much of a jolt from 
lightning to knock out one or both of 
the coils. This plays havoc with the 
picture, of course, because it upsets 
the impedance match between the tuner 
input and the lead-in. 

The only purpose of these coils is to 
transform the 300-ohm balanced imped- 
ance of the lead-in to the 75-ohm unbal- 
anced impedance of the tuner input, to 
be applied to the grid of the rf ampli- 
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Fig. 2—Representative samples of tuner input coils, 
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l. 
HEATHKIT 
for the do-it-yourself 
hobbyist 


THIS YHAR fz 


factory-wired & 






tested units ready 


eh mv4l Hee. mat 
HEBATHGIFT — 


instructiv 


exploratior 


| science & electr 
F: HEATHKIT"’ y [Bsstr0m | me 


*“‘DELUXE”’ AM/FM STEREO TUNER 


Exciting new styling and advance-design features 
rocket this Heathkit to the top of the Christmas value 
list. Featured in this outstanding tuner are: com- 
plete AM, FM, Stereo reception, plus multiplex 
adapter output; individual flywheel tuning; in- 
dividual tuning meters on each band; FM automatic 
frequency control (AFC) and AM bandwidth switch. 
24 Ibs. 

Model AJ-30 (kit) $9.75 dn. ...... . $97.50 
Model AJW-30 (wired). . $15.30 dn. ....... $152.95 


HI-FI RATED 
50-WATT STEREO AMPLIFIER 


In the inimitable style of the Heathkit AJ-30 Tuner 
abeve, this complete sterco amplifier offers you the 
ultimate in stereo conveniences. Jam-packed with 
extra features, including: mixed-channel center 
speaker output; “function selector’ for any mode of 
mono or stereo operation; “stereo reverse’’; “bal- 
ance”’ and “‘separation’’ controls; ganged volume 
controls; and separate concentric bass and treble 
tone controls. 30 Ibs. 

Model AA-100 (kit) $8.50 dn 

Model AAW-100 (wired). . $14.50 dn 


ACOUSTIC SUSPENSION 
SPEAKER SYSTEM KIT 


Its “bookshelf” size belying its gigantic 
unit outperforms speakers 4-times its siz< 
woofer and two “‘dispersed-array 

fidelity tone with fantastic brillianc: 
15,000 cps, + 5 db. Preassembled cal 
untinished woods. Measures 24" L x | 
Modei AS-10M or W (mag. or wal.).. $6.50 dn 
Model AS-10U (unfinished). . $6.00 dn. 


completely assembled 
one laa penne . -- quality construction 


ENCLOSURE ENSEMBLE 3 i 
«++ contemporary styling .. «low ebst | 
Be 


Now, just in time for Christmas. Heathkit introduces 
new factory-assembled, ready-to-use equipment and 
speaker cabinets designed to house complete mono- ~ ba 


phonic or stereophonic systems. Ihe cabinets, re- +. A 7 
we | oe, ‘oe 
pd : j 


splendently styled in a timeless and universally com- =) a 
patible motif, are available in rich hand-rubbed x j ian 
walnut or mahogany finishes . . . or untlinished if de- ‘ , —_ 
sired. 4” stock is used for all exterior panels and 

suppor ts: solids for edgings, furniture erade veneers 

for front and side panels and shelves. Versatile in 

accommodations, the center cabinet has room for 

all components of a complete stereo or mono hi-fi 

system except speakers. The changer compartment 

will accept any Heathkit record changer or most 

tape recorders. The storage compartment holds 

records and tapes or using an accessory slide-out 

drawer may be used for a tape recorder. Two shelf 

compartments accept tuners and amplifiers. The 

power amplifier compartment will hold any Heath- 

kit stereo power amplificr, a pair of UA-2 mono 

amplifiers or any single mono amplifier. The hand- 

some speaker-wing cabincts in two models for 12” 

and 15” speakers are designed to blend into the flow- 

ing lines of the center cabinet and are perfectly ace 

ceptable as single console speaker enclosures. 

Adapter rings are provided for using other size 

speakers, while a special port is provided for instal- 

lation of a horn-type tweeter. 

Complete ensemble as low as $133.50, Send for 

details in FREE HEATHKIT CATALOG. 





HEATHKIT®...for finer 


PORTABLE 4-TRACK STEREO TAPE RECORDER KIT 


What better gift than tl a compact portable tape recorder just \ 
to record the caroling, frolicking family joys of the holiday seas: 
thrill to the natural stereo nic sé of this new unit that also 
hi-fi, power center for your tun nd re player. ‘Tape deck and 
are preassembled 


Model AD-40. ..$18.00 dn., $16.00 MO... . cece cece ccc cece ceeees $179.95 


STEREO/MONO PORTABLE STEREO PHONO KIT 


Thrill to your fa t as recordir in life-like stereo! This ¢ 
offers you compl tereo and mon ration plus portable cor , 
Handsome aqua and white t e Vi clad cabinet and four 

matic changer 1 pi ed—you build only the amplifies 

enjoyable hour nal s turnover diamond and sapphire st 

tridge Complete tone conti sures 5" Wx 18" Dx8 H 

Model GD-10.. $7.00 dn., $7.00 mo... ae MEE re $69.95 


HAND-HELD CITIZENS BAND TRANSCEIVER 


The perfect HEATHGIFT for everyone on your shopping list! No 
required... anyone can use this 2-way radio! Operates up to a mil 

units ... more with regular Citizens Band stations. It’s ideal for | 
fishing, boating . . . most where you need 2-way communicat 

tures 4-transistor circuit; fixed-tuned, super-regenerative receiver and 
controlled transmitter. 3 lI 

Model GW-30 (kit) ; $32.95 (64.95 a pair) 


Model GWW-30 (wired) Soccwddcorenbndccc<secccteenen (0.08 @ pal) 


DELUXE 2-WAY CITIZENS BAND TRANSCEIVER 


This Christmas, give the best that money can buy in a Citizens Band 1 
ceiver. The efficient sup 1eterodyne receiver has an automatic “‘noise | 





and adjustable ‘‘squelch”’ control, single channel “‘crystal”’ or contin 
ing. The transmitter h: press-to-talk microphone and can be 


any of the three crystal-controlled channels. Choose the “‘under-d 
’ station'AC unit. 11 Ibs. 


mobile model or ‘ 

Model GW-10 (kit) : $6.30 dn., $6.00 mo, .. 

Mode! GWW-10 (wired). ..$10.00 dn., $9.00 mo. ... ae be 
(specify 117 v AC or 6 or 12 v DC model) 





gifts of lasting value! 


““SPACE-SAVER”’ 3” DC OSCILLOSCOPE KIT 
x a Christmas stocking, this compact scope 


space, while features to fill a 
| 


Almost, but not quite tiny enough fi 


saves valuable work-bench providing versatile 
multitude of applications in medical, industrial and general service fields. Ideal 
as a “read-out” for computers; for wave-form observations; and for voltage, 
frequency and phase shift measurements. Identical vertical and horizontal DC 
coupled amplifier, transformer operated power supply—and many more out- 
fcatures 


Model 10-10. . .14 Ibs... .$8.00 dn., $8.00 mo 
LABORATORY 5” OSCILLOSCOPE KIT 


A real time 


quencies 


Standing 


saver in audio and TV service work, where the same sweep fre- 

used over and over; the 10-30 offers two extra, switch-selected, 
Kit is supplied with capacitors appropriate for TV 
service giving preset frequencies of 30 cycles and 7875 cycles; by changing ca- 
any two desired preset frequencies, within the sweep frequency 


are 


pre-set sweep frequencies 


pacitor values 
range can be made available 


Model 10-30. . .22 Ibs... .$7.70 dn., $7.00 mo.... $76.95 


SEND FOR 
YOUR FREE 
HEATHKIT® 


CATALOG 


You'll find the perfect gift forfamily 
or friends among the over 200 
Heathkit items for hi-fi fans, ama- 
teur radio operators, students, tech- 
nicians, marine enthusiasts, sports 
car owners and hobbyists. And 
many Heathkit products are now 
available in both wired and kit form! 


2 new scopes... 
just in time for Christmas! 


Model 10-10 


Mode! 10-30 


ORDER DIRECT BY MAIL OR SEE YOUR HEATHKIT DEALER 


ORDERING INSTRUCTIONS 


elow. In 


HEATH COMPANY, 
Benton Harbor 20, Michigan 


Please send the following HEATHKITS 


ITEM 


Ship via( ) Parcel Pc 
( ) SEND MY FREE COPY OF YOl 
Name —— 


Address ————— 


City 





(Continued from page 63) 

We once pulled a coil which was ap- 
parently undamaged on the outside, 
only to find every turn blown open on 
the back side! 

Standard replacements are available 

Fig. 2 shows a typical service-shop 
stock. The coils shown will replace 95% 
of the input coils in modern tuners. It 
takes a long thin soldering iron, a very 
long-nosed pair of tweezers and infi- 
nite patience to replace some of them, 
but it has to be done! 


Unsound sound 

In a Packard-Bell 2111-2 TV, the 
picture is good but sound is fuzzy on 
channels 7, 9 and 11. Channels 4 and 5 
are normal or nearly so. I’ve tested the 
tubes in the tuner and video if without 
T. R. W., Seattle, Wash. 

I believe I’d check the tubes in the 
sound if and the ratio detector by 
substitution before I did anything else. 
If this doesn’t help, alignment of the 
audio section is a must. 

You can align the sound if’s by using 
a station signal, if you have a good 
strong one nearby. Connect the dec 


6AL5 


RATIO DET 


results. 


6AG5 


aa 


a —— 


470 ppt 


W- 500K 
03 : 
4702 a ee 
VOLUME 
[SOV 4.7 MEG 


glass tube, using a conversion kit. What 
electrical modifications would have to 
be made in the chassis and what type of 
tube would be the best replacement? 
G. McK., Menasha, Wis. 

Your distributor is right. Because of 
the ever-present shock hazard of the 
metal-coned tubes, it is a good idea to 
replace them with glass 
(when they need replacing). Using the 
conversion kit, it is not difficult to 
mount a glass tube in place of the metal 
type. 

The 21YP4-A is electrically 
changeable with the 21MP4 and no 
modifications are required. The only 
difference lies in the fact that the glass 
tube is about % inch longer than the 
metal one. This may require that the 
yoke bracket be set back slightly and 
you may have to cut a small hole in the 
“cup” on the back (if the original tube 
was too close). 


equivalents 


inter- 


Horizontal roll 

A Motorola TS-425 TV 
the shop for horizontal rolling. Replac- 
ing several capacitors and a resistor 
eliminated the rolling. It 
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Fig. 5—Partial schematic off Packard-Bell 2111-2 audio section. 


probe of a vtvm to the junction of the 
22,000-ohm resistor and .02-uf capacitor 
between the 6AL5 and the 6AV6 first 
af amplifier (point A in Fig. 5). Now, 
tune in the best picture on the set, and 
set the vtvm for about a midscale read- 
ing; this should be only a few volts, 
and will be negative. Next, tune the 
sound if coil in the grid circuit of the 
6AG5 for maximum. Now tune the 
primary of the ratio-detector trans- 
former for maximum—you’ll have to 
trace this one, but it’s usually the bottom 
slug on the transformer. Tune all these 
for maximum reading. 

Move the vtvm to the junction of the 
two 10,000-ohm resistors between pins 
1 and 2 of the 6AL5 (point B). Adjust 
the secondary of the ratio-detector 
transformer for zero voltage at this 
point. You should have equal and oppo- 
site swings as the adjustment is varied 
about zero. In other words, if it swings 
4 volts positive, it should swing 4 volts 
negative. 

After this adjustment the sound 
should clear up if all parts are all right. 
If it is still fuzzy, replace the 5-uf 
electrolytic capacitor across the two 
10,000-ohm resistors as this is a fre- 
quent cause of this kind of trouble. In 
fact, it might be a good idea to try this 
first, before you do the alignment. 
Might save a lot of time! 


Metal to glass 


My distributor says that I can re- 
place the 21MP4 (metal-coned) picture 
tube in a Silvertone 25WG-3075 with a 


68 


phasing ghost about a third of the way 
from the left side. It 
jitter. I’ve tested all 
components, replaced the dual diode in 
the afe and all other components in the 
horizontal circuits. All tubes have 
replaced, including the damper and 
high-voltage rectifier—W. H. R., Brad- 
dock, Pa. 

Like yourself, I would have replaced 
that afe diode first! This cures most of 
these complaints. Since it didn’t, there 
may be something else wrong in that 
circuit. 

The first thing to do here is run a 
very careful alignment of the horizontal 
oscillator. In this series, the horizontal 
hold contro! should have a normal range 
of about 30°. If it doesn’t, it 
adjustment. 

Ground the horizontal afc, from pin 
4 of the test receptacle on the chassis 
(Fig. 6). Connect a 0.1-uf capacitor 
between 2 and 5 on this socket to short 
out the ringing coil. Now adjust the 
horizontal hold control until the picture 


across the screen 
also has a slight 


heen 


needs 
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Fig. 6—Part of the 
horizontal syne and 
sweep circuits of a 
Motorola TS-425. 


stands still or as near to still as you 
can get it—it will drift from 
side. Now leaving the controls 
they are, take the capacitor jumper 
the ringing coil and adjust the slug 

a locked-in picture. After the pictu 
locks in, keep on turning the slug unt 
it falls out again. Now, turn it bacl 
and leave it halfway between the 
points. 

If this process does not 
trouble, try changing those diodes agai 
just for luck! Incidentally, these diod« 
are the type connected with both diods 
“looking the same way” (Fig. 6). Bi 
sure that you have the right type, and 
also be sure that the polarity is right! 
Reversing the diode could cause t 


side to 


where 


Stop the 


No magnet 

A set brought in the other day 
been converted to use a 21CQP4 tub: 
has a single ion-trap 
neck. I cannot get the 
enough and it is out of position 
Neck shadows are always bad. Do 
think the magnet is not strong ¢ 
or what?—E. J. B., Hatfield, Ari 

Someone may be playing a pran} 
you. The 21CQP4 tube does not use a1 
ion-trap magnet at all! This 
straight-gun type of tube, with elect: 
static focusing. The surprising thing 
that you got any picture on the 
with an ion-trap magnet of 
strength at all on the neck. It 
as if the beam bender must be fa 
weak. 

Take the ion-trap magnet off and be 
sure that the picture-positioning n 
nets (the two thin metal 
tabs) have been installed on the ba 
cover of the yoke. Since this wa 
conversion job, whoever did it may 
have installed them. They are nec« 
to get the picture placed proper! 
the screen with this type of tube. 


magnet 
picture b 


ring wit! 


Horizontal syne trouble 

I am having trouble in the ho 
sync circuit of a G-E 21T14 TV. 1 
inally had a shorted capacitor ir 
screen circuit of the horizontal 
tube. I replaced it and the resist 
brought the picture back in. When 1 
the chassis back in the cabinet and | 
connected and adju 
could not get the horizontal sync 
in as it should. A large vertical 
streak on the right side of the 
pulls to the left. When it moves, 
picture tears up. I can just barely | 
the horizontal hold. It stays locked 
for 1 to 5 minutes, then tears aga 


—J.T.D., Babson Park, Fla. 
The “large black streak” you see on 


eve rything 
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Fig. 7—470-ohm resistor in power sup- 
ply may be a sleeper, a component that 
failed when a capacitor in the horizontal 
oscillator went. 


the screen is obviously the horizontal 
blanking bar between frames. It is pull- 
ing in on you because of some trouble in 
the horizontal afe circuit or possibly in 
the oscillator itself. 

This is not an uncommon trouble, but 
it can be annoying. I’d change the 
12AT7 horizontal phase detector tube 
first, if you haven’t already done so, 
then the 12AU7 horizontal oscillator. 
And don’t get them mixed up, as this 
can lead to some strange and wonderful 
results! I know! 

Next, run a complete realignment on 
the horizontal oscillator. Short out the 
ringing coil, set the hold control for a 
stationary picture, then open the short 
on the coil and adjust the slug for the 
most stationary picture. You'll have to 
add about 10,000 ohms temporarily 
between the ringing coil and B-plus to 
get the oscillator to work, as the orig- 
inal resistor here has a value of only 
8,200 ohms. 

There is one more good possibility. 
Check the operating voltages on the 
oscillator stage. When that capacitor 
went out, it may have burned up the 
470-ohm resistor in the power supply, 
between the 240- and 260-volt lines. It 
is connected from the output of the 
filter choke to the 40-nf electrolytic 
(Fig. 7). 

There is a modification on this series 
too. If the set has the 220,000-ohm 
resistor shunted across the horizontal 
hold control, cut it out. This will in 
crease the horizontal hold range quite 
a bit. 


Slow age 

I am presently working on a Cape- 
hart model 3011M TV. It does fine, ex- 
cept that the age is too slow. I have to 
readjust it every time channels are 
changed. Can I change this to keyed 
agc?—M. J. B., Southington, Conn. 

Check the 10-f filter on the age am- 
plifier plate, also all resistors and ca- 
pacitors in the age network. Also check 
the diode clamp which is a part of the 
6AV6 af amplifier. Leakage here can 
cause trouble. 

You might reduce the time constant 
somewhat by using smaller age by- 
passes. It would be a pretty rough job 
to attempt to install keyed age in this 
set! END 
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: New “2 unit 
NOW! | guards against 
one Britener picture tube 


for ALL : damage 


series string caused by 
heaters excessive power 
boost 


When you're trying to br 
picture tube, watch thos« 
newer sets have controlled 
ratings of 2.34 and 2.68 volts. 
rated at 6.3 volts. 
These new tubes us¢ finer 
element spacings—which 1 
MODEL C412 VU-BRITE, but more fragile. To 
110° Button Base—Series these low voltage filaments 


ALL Filament Voltages 
$1.75 net ? On these newer tubes, you can nof safely use a 


MODEL C403 VU-BRITE Britener made for older sets. But you can use the 
e—Serie new Perma-Power Model C412 on these and older 
Duodecal Base—Series 
man Voltages style tubes. For the first time, here’s one Britener 
—— for all 110° button base series ng heaters—the 
yy Mah tte only Britener that works properly for 2.34, 2.68, 
] utton Base—Paralle ~ 1. stig! cia 
ALL Filament Voltages 4.70, 6.3 and 8.4 Volt filam n \ switching nec- 
$1.49 net essary—no adjustments requir¢ 


MODEL C311 UNIVERSAL The Model C412 Vu-Brit: f four new 
110° Button Base—6.3 Volts 
Series or Parallel ; : 
$2.98 net and work properly. Without « sive inventory, 


Perma-Power Briteners, all engi: red ht properly 


all available from your Perma-Power—and only P rma I wer—can now 


Perma-Power Distributor assure you of compl te covera Britener that’s 


right for every picture tube in il use today 
Perma: Fewer COMPANY 


_3106 NORTH ELSTON AVENUE e CHICAGO 18, ILLINOIS 





ANOTHER The versatile MULTI-PROBE patent Pending 


DOES THE WORK OF 4 PROBES! 
DC Probe] |AC/Ohms Probe] =~ 


EZ 
with your . (= % |RF Probe] 
7 
rit wotwtttdes Qa [oan Probe 


<= ‘ Now for the first time exclusive with MERCURY — 
a MULTI-PROBI he t does all the rk of 4 different 
A quarter turn of the head probes. Functions: DC position es VTVM in- 
Save the selects either DC, put impedance « AC/ eon position for all low 
cost of AC/Ohms, Lo-Cap frequency, low in pe voltag nd wave forms . 
4 separate or RF probe mt genteel a | lator for ch ki g Yo 
probes! —" Stages ¢ Lo- Capacity Position nust for high im- 
pedance, TV ync and radi rcuits where regular 

See your electronics parts distributor probes Overload the circu 
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WT 


MTRONS 


By ALLAN H. LYTEL 


Although they look and are 


rugged, ignitrons are not immune 
to abuse. Take care of them, and 
they'll work for you! 


GNITRONS are powerful gas-filled 
rectifiers whose cathodes are pools of 
mercury. They come in a variety of 
sizes (see photo) and can carry up to 

tens of thousands of amperes in various 
industrial applications. The ignitron is 
no ordinary mercury-vapor rectifier. Its 
secret is in the little third electrode, the 
ignitor, from which the tube gets its 
name. By applying a positive voltage 
to this third element, an are which 
ionizes the mercury can be struck. The 
mercury ions aid the flow of electron 
current from the cathode (a pool of 
liquid mercury) to the anode, as long as 
the output current remains 
threshhold level. 

Since the ignitor can be pulsed to 
start the arc at any part of the positive 
alternation, the tube can supply current 
for a full half-cycle or only a very small 
portion of a cycle, as desired. It be- 
comes an efficient current regulator as 
well as rectifier. In fact, in some appli- 
cations, the rectifying action is ignored. 
tubes ars back to back, so 
that output current flows on both halves 
of the cycle. The combination can then 
be used to supply any desired amount 
of current, from almost zero to the max 
imum available in the circuit. 

When. the direction of 
changes, the are goes out and 


70 


above a 


Two used 


current 


remains 


Ignitrons come in all sizes 


out through the nonconducting half of 
the cycle. Thus the possibility of are- 
back is cut down as compared with tubes 
that are filled with ionized gas through- 
out the cycle. 

Fig. 1 shows the construction of a 
typical ignitron. Note that it has an ad 
ditional anode. The reason is that if the 
current to the main anode drops too 
low, the arc goes out. With the auxiliary 
anode, a small current flows until the 
anode goes negative keeping the arc alive. 

Because ignitrons are powerful, rug- 
ged tubes that can handle up to tens of 
thousands of amperes, there is some- 
times a tendency to treat them as if 
they could not be damaged. They can 
be ruined by abuse or improper opera- 
tion, and reasonable care in using them 
will pay off in long life and reliable per- 
formance. 

A typical use is in welding control 
(Fig. 2). Here we see the back-to 
back action, giving output on both 
halves of the cycle. The ignitor excita 
tion is usually taken from the anode 
voltage in resistance welding equip 
ment. A rectifier (here, a thyratron) is 
connected between the and the 
ignitor to prevent reverse ignitor cur 
rent. Where a thyratron is used the grid 
of this thyratron is used to determine 
the welding cycle (the portion of the 


anode 


AUXILIARY 
IGNITOR 


MERCURY 
POOL 


Fig. 1—An ignitron, showing all parts. 
Some types add other features, such as 
de-ionizing grids and splash baffles. 
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THYRATRON 
FIRING TUBE 


THYRATRON 


IGNITRONS FIRING TUBE 


GRID 
CONTROL 


AC LINE fe Sees 


Fig. 2—Typical welder-control circuit. 
In this hookup, the ignitrons supply 
controlled ac rather than de. 








positive alternation during which the 
tube connects). In some installations, a 
relay in the rectifier circuit will deter- 
mine the firing point in the welding 
cycle. A fuse and a resistor are used to 
limit the ignitor current to its maximum 
rated value. 

Industrial rectifiers (as in Fig. 3) 
have the ignitor circuit separated from 
the anode circuit. One part of a three- 
phase rectifier is shown. 


Storage precautions 

Ignitrons require care in storage. 
Their stainless-steel construction pro- 
tects them from physical damage dur- 
ing normal handling and storing. But 
it is necessary to take precautions to 
prevent the mercury in the tube from 
being deposited on the anode or glass 
seal. Any mercury droplets deposited 
on the glass seal or the anode can cause 
arc-backs which can damage the tube. 
For this reason ignitrons should be 
stored in the vertical position as shown 
in Fig. 4. By accident a tube may be 
placed on its side, causing the mercury 
to run from its normal position. If this 
happens, shake it from side to side to 
bring any drops of mercury to the bot- 
tom. Several tubes, depending on speci- 
fic needs, may be kept on “replacement 
standby” to prevent operational delays. 
This is done by keeping their tops 
slightly above room temperature with a 
heat source such as a 100-watt lamp in 
a reflective enclosure (Fig. 5). Only the 
top of the tube is heated, removing any 
deposited mercury from the seal or 
anode. 


Installation precautions 
Protect the tubes from vibration and 





IGNITRON } IGNITRON 














EXCITATION 
HTH Feet 
Fig. 3—Industrial rectification circuit, 
with auxiliary anodes and separate ex- 
citation circuit for ignitor firing. 
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PRECISION 
SG new products 


PPV elle) 


1 
NEW 


PACO MODEL T-61C 

AND MODEL T-61F 

SELF-SERVICE TUBE CHECKER KITS 

For the enterprising retailer who wants to 

increase his store traffic with this extra 

service. 2 models: Counter (T-61C illus.) and 

Floor (T-61F). 24 tube sockets, 3 simple 

selectors. Complete instruction data cards 
make tube-checking a ‘snap’. 


Model T-61C (Kit) .......Net Price: $ 99.95 
Model T-61CW (Wired)... . Net Price: $134.95 
Model T-61F (Kit) ... Net Price: $124.95 
Model T-G1FW (Wired) .. .Net Price: $164.95 


PACO TK-6 

TOOL KIT 

For the kit- 

builder or ex- 

perienced elec- 

tronic technician, this complete set of 

precision-built English and American-made 

tools can handle any assembly job, large or 

small. Includes: diagonal cutters; long-nosed 

pliers; 40-watt soldering iron; two screw- 

drivers; a pair of wire-strippers, plus see- 
through carrying-case. 


Model TH6_ 


e > 
NEW 


PACO MODEL L-T 


HIGH FIDELITY 
SPEAKER SYSTEM 
SEMI-KIT 


A ‘bookshelf’ speaker system whose sound 
output and smail size will astound you! 
So efficient, it assures perfect results even 
with low-powered amplifiers. Response, 50- 
14,000 cps. Only 151%4”x914”x842". 12 Ibs, 
Assembly-time—1 hour! 
Model L-1U (Semi-kit) 

in unfinished walnut ...Net Price: $24.95 


macro Sone 


Model G-15W (Wired 


> 
Ste 
NEW 

PACO MODEL B-12 
REGULATED POWER 
SUPPLY KIT 
Two instruments in one! A reliable source of 
variable regulated DC plate voltage from 
0-400 volts at 150 ma, plus bias and AC 
filament voltages with an exclusive 12.6 
voit AC supply! Maximum stability. Lab-qual- 
ity PACE double-jewe 


Model B-12 (Kit 
Mode! B-12W (Wired 


i D’Arsonval meters. 


Net Price: $69.95 
Net Price: $99.95 


a id 


PACO MODEL G-15 
GRID DIP METER KIT 
Truly, a hand-held elec- 
4 tron jack-of-all 
& trades WFO; Absorp- 
tion Wavemeter; Signal 
- Source; field strength 

indicator, plus an exclusive visual /aural ‘on- 
the-air’ Modulation indicator. A ‘must’ for 
the ham or electronic technician who wants 
maximum quality at the lowest possible cost. 
Model G-15 (Kit) Net Price: $31.95 
Net Price: $49.95 


G 


ae 


é 


PACO DF-3S0 
NEW transistorizeo 
DEPTH FINDER KIT 
An absolute necessity for protection against 
shoals, and for finding that elusive school of 
fish! Range, 0 to 120 feet. Large, illuminated 
dial for easy readings. Operates on self-con- 
tained batteries or from ship's power source. 
Completely fungus and moisture-proof. 
DW-90 (Kit) ....... .. Net Price: $ 84.50 
DF-90W (Wired) . Net Price: $135.50 
ie eerie, 


= one 





HEAT ONLY THE TOPS 


OF TUBES 








Fig. 4—How an ignitron is shipped. 


shock. Although they are metal, they re- 
quire care and protection against 
cury splashes onto the anode or tube 
walls. Voltage surges should be kept 
off the tube as much as possible, since 
voltage surges may cause arcing within 
the tube. 

Keep terminals clean and 
ly fastened to the mounting brackets. 

Shield tubes from high-fre 
quency fields, which sometimes initiate 
arcs within the tube. Also, shield them 
from magnetic fields, which may cause 
the are to form on the tube side walls. 
The tubes are usually sufficiently shield- 
ed by the metal panel enclosures. How- 
ever, high-frequency lines and conduc- 
tors carrying large currents should still 
be kept away from the panels. 

When replacing a faulty ignitron tube 
in the panel be sure to check the recti- 
fiers in the ignitor circuit. They may 
have caused the original failure by ap- 
plying negative voltages to the ignitor. 


mer- 


secure- 


nearby 


Cooling the ignitron 

Specific design-temperature limits and 
the heavy current flow make tempera- 
ture control important. Temperature is 
controlled by the amount of water flow- 
ing through the water jacket. Measure- 
ing the water temperature at the outlet 
indicates the actual ignitron tempera- 
ture. These tubes will often overheat 
if the water is turned off when the 
anode power is removed. To avoid this, 
the water flow should be maintained for 
the time indicated by the manufacturer. 
(It may run up to an hour for some ig- 
nitrons.) 

Cooling-water temperatures and flow 
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100-WATT LAMP 





Fig. 5—Taking care of standby tubes. 


rates are always specified by the manu 
facturer. Both minimum and maximum 
inlet temperatures are usually given 
For normal service conditions, a better 
working minimum is a point approxi 
mately midway between the rated mini 
mum and maximum values. If an igni 
tron is operated for long periods near 
the rated minimum temperature, cer- 
tain load conditions can cause high-volt- 
age surges in the tube. These 
will in turn cause breakdowns in the 
associated equipment unless 
quately protected. Outlet 
perature depends upon 

verse voltage, which is the 
the nonconducting direction. 


surges 
it is ade- 
water tem- 
the peak in 
voltage in 


Servicing 

Ignitron failures or 
sporadic tube operation can usually 
traced to one of three basic conditions: 

>» Inadequate flow of cooling wate 

> Failure of the rectifiers which block 

ignitor current flow 

> Operating the tubes outside of their 

published ratings 

These cause other conditions that lead 
to tube failure or irregular operation, 
as shown in the chart. 

Ignitor wetting is a special problem 
in these tubes. In proper or normal op- 
eration the mercury in an ignitron is 
uncontaminated. The mercury does not 
wet the ignitor. The ignitor is composed 
of a number of crystals touching the 
mercury but not wetted by it. When a 
voltage is impressed between the ig 
nitor and the mercury, a cathode spot 
occurs at the juncture between the 
crystal and the mercury due to high 
voltage gradients. As long as this cath- 
ode spot forms on the mercury, the ig- 
nitor is unchanged and should last for 
years. 

If the mercury becomes impure it at- 
taches itself to the ignitor. Under this 
condition, the crystal-to-mercury junc- 
tures become short-circuited. This re- 
sults in sporadic tube operation or com- 


and 
} 


improper 


yer 


plete failure of the ignitor to initiate 
the are. 

Inadequate water flow will cause tube 
overheating. As stated, the water flow 
should be continued after the tube anod: 
power is removed. This cools the tub: 
before shutdown, Excessive tube ten 
peratures will result from imprope1 
cooling (see chart). This can result in 
holes burned through the tube walls o1 
in igntron wetting. 

If the water jacket becomes c! 
it will have to be cleaned. This 
critical process, in which powerful aci 
are used. A person qualified to 
with acids, preferably a chemist, shoul 
handle this job. Follow manufacturer’ 
directions exactly. An excellent set 
instructions can be found in Genera 
Electric’s handbook, IJnstructio f 
Handling, Servicing, Installing G-E 1 
nitrons. This booklet is the source: 
terial for most of the informat 
this article, as well as the illustrat 
and can be obtained from the Electro 
Components Div., Power Tubs 
General Electric Co., Schenectady. N.Y 

Tube ratings are given by the 
facturer and are the basis for ope? 
the tube properly. Ratings ar: 
mum and are not to be exceeded if 
er tube operation is expected 

Blocking rectifiers are impor 
Their failure can destroy the 
and the tube. Note in the chart 
rectifier failure can cause lack of fir 
control or even complete breakdow? 


Dept 


Testing the ignitron 

Fig. 6 shows the method of testing 
ignitor wetting. First remove the 
tron from the socket after all pow: 
been disconnected from the eat 
Support the tube vertically on 
and connect an ohmmeter betwes 
nitor and cathode. The cathod 


MERCUR 


IGNITOR 
LEAD 


CATHODE 
TERMINAL 


OHMMETER 


Fig. 6—Checking for ignitor wetting. 
tion can be made to any portion of the 
tube jacket or to the cathode terminal 
Tilt the tube slowly back and forth t 
change the depth of immersion of the 
ignitor in the mercury. 

The ignitor resistance varies approxi 
mately uniformly on a good tube until 
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ARKANSAS 
Little Rock: Southern Radio Supply 
Texarkana: Lavender Radio & T.V. Sup. 
CALIFORNIA 
Downey: Net Electronics 
Hemet: Gil Severns 
Hollywood: Pacific Radio Exchange 
Los Angeles: Radio Product Sales 
The Sound Foyer 
Oakland: Elmar Electronics 
Sacramento: Selectronics 
San Francisco: Market Radio Sound Dept, 
San Pedro: Marine Radio Service 
DISTRICT OF COLUMBIA 
Washington: Electronic Wholesalers 
FLORIDA 
Miami: East Coast Radio & TV 
Tampa: Kinkade Radio Supply 
GEORGIA 
Atlanta: Specialty Distributing 
ILLINOIS 
Chicago: Nationwide Radio 
Irving Joseph, Inc. 
La Salle: Klaus Radio & Electric 
La Salle Electronics 
Peoria: Klaus Radio & Electric 
INDIANA 
Anderson: Seybert’s Radio Sup. 
Bloomington: Stansifer Radio Co, 
Evansville: Hutch and Son, Inc. 
Ohio Vailey Sound 
Fort Wayne: Pembleton Laboratories 
Indianapolis: Brown Distributing Co. 
Graham Electronic Sup. 
Van Sickle Radio Supply 
Kokomo: George’s Electronic Sup 
Michigan City: Tri-State Electrical Sup, 
Portland: Buck’s Hi-Fi 
Richmond: Fox Electronics Company 
Terre Haute: Midwest Supply Company 
IOWA 
Cedar Rapids: lowa Radio Supply 


THE © MICROPHONE COMPARY 


Please send me further information on The Turner 350C citizen’s band microphone. 


NAME 
STREET OR RFD 


CITY 


DECEMBER, 1960 


934 17th St. N.E., Cedar Rapids, lowa 


Replace improper equipm 


microphone 


nt with the only 


designed specifically It TIRNER Raul 
for citizen’s band 


1ably priced, mobile-type ceramic microphone 
replacement for the many improper, tape 
ophones now being used on CB equipment 
witch: wired for relay operation with easily 
minals to allow modifications (if necessary); 
jiagram enclosed with each microphone; hanger 
ae MTiclitelolaeMelel iim oleela <-iimcolaniile)o)it-Male Mueller 
MM cSidelai-toMGih(-Miclelm-y ac-lilel-le PMs) lettin 


price: $16 complete 


Turner Distributor 


he has the 350C*in s 


Des Moines: Bob & Jacks, Incorporated 
Radio Trade Supply Co, 

KANSAS 
Topeka: Acme Radio Supply 
KENTUCKY 
Lexington: Radio Equipment Co, 
Louisville: Arcby Electronics 

P. |. Burks Company 


Peerless Electronic Equipment Co. 


LOUISIANA 
Baton Rouge: Davis Electronics Sup. 
New Iberia: Brooks Electronics 
MASSACHUSETTS 
Boston: A. W. Mayer Company 
O'Donnell Electronic Supply 
Radio Shack Corp. 
Lawrence: Alco Electronics 
MICHIGAN 
Ann Arbor: Purchase Radio Supply 
Detroit: High Fidelity Workshop 
Lansing: Offenhaver Company 
MINNESOTA 
Minneapolis: Lew Bonn 
National Electronics Co. 
Harry Starks, Inc, 
Schaak Electronics 
MISSOURI 
St. Louis: Radonics 
NEW JERSEY 
Berlin: Midstate Radio Supply 
Jersey City: Nidisco-Jersey City 
Mountainside: Federated Purchaser 
NEW YORK 
Albany: Greylock Electronics Supply 
Buffalo: Radio Equipment Corp. 
Farmingdale, L.!.: Gem Electronics 
Forest Hills: Beam Electronics 
Hicksville: Gem Electronics 
Kingston: Greylock Electronics 
Long Island City: Spera Electronics 
Mt. Vernon: Davis Electronics 


Send this coupon to the 


THE MICROPHONE COMPANY 


934 17th St. NE 
Cedar Rapids, lowa 


New York: Harvey Radio Company 
Acme Electronics 

Poughkeepsie: Greylock Electronic 
Rochester: Rochester Rad 

NORTH CAROLINA 

Greensbor Jonannese 
Raleigh 
OHIO 


OKLAHOMA 
Oklat a Cit 
OREGON 
Portland: 


PENNSYLVANIA 
Hi stead: M ff 


RHODE ISLAND 
SOUTH CAROLINA 
SOUTH DAKOTA 
TEXAS 

H 

VIRGINIA 

A st R 


F 
WISCONSIN 


Ct pewa 


ner distributor 


listed above or write The Tu Microphone 





Company for the name of 


tor im your area. 


934 17th St. N.E 
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completely 


either the ignitor is completely out o 
the mercury or the mercur 
the lead. If the r 
mains constant throug 
as the tube is tilted 
ignitor is wetted. 

The 
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Fig. 7—How equipment is connected for 
checking ignitor firing characteristics. 


wet, the tube may still operate satis- 
factorily for a time, however, but spo- 
radic operation or complete tube failure 
will result eventually. 

Wet ignitors indicate that the tubes 
have been operated at too high tempera- 
tures. Determine and correct the cause. 

Ignitor characteristics can be deter- 
mined with an oscilloscope as shown in 
Fig. Connect a l-ohm resistor with 
a power rating of 200 watts (noninduc- 
tive) in series with the ignitor lead as 
indicated. One vertical (V) input is tied 
to ground; the other vertical lead is to 


74 


Causes and Symptoms of Ignitron Troul 


the ignitor. This same point 
nected to one of the horizontal 
puts. Voltage the 1 
is fed to the other horizontal input 
A straight line at an 
horizontal appears 
angle depends upon the dynamic resi 
ance of the particular 
measured and the 
the vertical and horizontal amplifiers 
Since there 
in the voltage and current values fron 
cycle to cycle, watch for the maximun 
values displayed over l 
and record these maximum deflections 
The data should taken under botl 
light-load and full-load conditions 
After taking a number of readings 
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angle wit! 


on the 


SCO De 


ignitor 


on relative gain oO 


is considerable variat 


about 


be 


MINIMUM 
REQ'D 


Fig. 8—Ignitor firing characteristics are 
plotted on a sheet like this one. 


(H) in 
ohm load 
being 
ion 


minute 


sles 


! the peak voltage and current cai 
tablished. If the 
ohm, the voltage across it is equ 
current. V1 is maximum 
e maximum current. The 
Al) and 3 (V3, A3) are bot! 
the ignitor volt-ampere requ 
sheet. All points plotted for a 

nitor, at both low and high load 
the tube rating, will lie to th 
the line marked 
’ required in Fig. 8. If the ignito 
i this test and the test for mercu 
ting of ignitors, it may be co 
satisfactory. The minimum requ 
nitor characteristics are given 
manufacturer for each tube 


resistor ; ex 


voitag 
point 


2 


e 3 


Dp 


I 


(and above) minimum 


1 


To test for gas, leave the tub: 
for week. Hook it 
cathode and anode in series wit} 
ondary of an oil-burner or othe: 
former with about a 12-kv output 
sert two 50,000-ohm, 100-watt res 
in circuit to limit current, 
2-watt neon lamp across one of 
Use a variable autotransforn 
tween primary and line and 
the contro] till the lamp lights sté 
Then check the time till the lam; 
out (clean-up time). If this is le 
30 seconds, the tube is probably 
If a little more, it can be used f 
tinuous, but not intermittent 
If the clean-up time is several minut 
the tube is unusable, and should be 
turned to the manufacturer if still w 
in warranty. E? 


service a 


and 


adaval 


€ 


ry 


RADIO-ELECTRON 





Courses in Radio and 


Electronic Fundamentals — 


TV Servicing — Color TV - 
Electronics for 
Automation — 
Transistors 


SEND FOR THIS FREE 
64 PAGE BOOK TODAY! 


Check Home Study! 


RCA Institutes Home Study School 
offers a complete program of inte- 
grated courses for beginners and ad- 
vanced students .. . all designed to 
prepare you for a rewarding career 
in the rapidly expanding world of 
electronics. Practical work with your 
very first lesson. And you get top 
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HE purpose of the Remo-Nemo is 
is to provide for remote control of 
(or nemo) pickups of pro 


gram material for radio broadcast 


remote 
ing. The device, of course, is not limited 
to just this application. 

I have observed in 
ces, that’ radio-station plans for r« 
pickups of local events and entertain- 
ment discarded the cost of 
engineering personnel overtime and 
transportation in ad- 
dition to telephone-line charges. This is 
especially true when the intended pick 
up would be a daily feature and par- 
ticularly if the 
under the terms of a union 

The Remo-Nemo is_ intended 
marily for single-channel program use 
although, with proper input 
matching, additional microphones could 
be There would, of 
no individual control over each 
phone. However, the majority of the 
average radio station's local remotes 
pickups are the type that can be han 
dled satisfactorily with a single micro- 
phone. It is always preferable to assign 
a radio technician to the type of pro- 
gram pickup requiring elaborate engi 
neering setups. 

Radio broadcasting 
resorted to different means in an 
tempt to overcome this _ situation 
Standard equipment has been 


numerous instan 


mote 


are when 


are estimated, 


sO station 1s operating 
contract. 


pri- 
Impedance 


used. course, be 


micro 


have 
at- 


stations 


remote 


Pees 


ed 









































HMO 


By HAROLD REED 


installed at the remote and set 
in advance, making it for an 
announcer to throw only one switch to 
feed a program to the station control 
room. In cases, when the an- 
nouncements ar at the studios, 
the individual or one of a group of those 
comprising the program may place the 
equipment in operation, 

The disadvantages 
methods are many. In the first 
union contracts would prohibit 
procedure: all station equipment 
must be operated by a technician of 
the station. Expensive remote appa- 
ratus is tied up at each pickup point, 
regardless of the simplicity of the 
program. This costly equipment is also 
subject to thievery and vandalism, It 
requires either 117-volt power 
supply consisting ef an expensive group 
of batteries. 

The Remo-Nemo can be built into a 
small metal box. It can be self-powered 
with self-contained, inexpensive batter- 


points 


necessary 


some 


made 


above 
place, 


in the 


most 
this 


ac or a 


Designed for 


remote pu 


studio, this 


many apy] 


various ty} 


monitoripi 


not 
two external 
nicrophone 


telephone 


cor 


connections 
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J3 & J4 ON STUDIO JACK PANEL 








PARTS LIST 

RI, 2, 3—pot, 250,000 ohms 
R4—2,700 ohms 

R5—150 or 600 ohms 

Ré—560 ohms 

All resistors 2 watt unless noted 
Ci, 2—12 pf, 25 volts, electrolytics 
C3—50 pf, 25 volts, electrolytic 
C4, 5—16 uf, 25 volts, electrolytics 
BATT Ci—é volts 

BATT C2—4 volts 

BATT C3—225 volts 

BATT C4—22.5 volts 
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TO COIL, EQUALIZER 
& STUDIO CONSOLE 





Ji-4—double phone 
RYi—spst, 8,000 
lent 
RY2—dpst, 5'/ 
RY3—dpdt, 6,000 obr 
Si—dpdt, telephone 
$2—spdt, momentary 
Ti—interstage tra 
T2—output transf 
Vi, 2—2N422 
Microphone 
Case 


Miscellaneous ha 


ohn 


volt 


dynar 


1—Circuit of remote pickup and studio control unit. 


1 


na 4F-8000-S or equiva 


ohms 





ephone type lever 
000-600 ohms 
600 or 150 ohms 


hms 


PATCH CORD 


Completed con- 
trol unit for 
the studio. 


Relay strip controls 
remote operation. 


Two-stage transistor amplifier 


uses broadcast line 
bridging coils. 


field work. In fact, in some instances, 
the cost in overtime paid for several 
remote pickups may very well be as 
great as the cost of one of these units. 


Circuit design 

The Remo-Nemo is designed around 
the 2N422, a p-n-p junction transist 
The 2N422 should provide a power ga 
of 30 db per stage. The diagram show 
the circuit’ of a two-stage comn 
emitter amplifier. A dynamic mic 
phone of 250-500-ohm impedance 
connected directly to the input, betweer 
base and emitter. Microphones of othe: 
impedances may be used with a props 
impedance-matching transformer. The 
secondary of transformer T2 (Fig. 1) 
connected to the program line. Thi 
put winding may be 150 or 600 ohn 
required. 

Variable controls R1, R2 and R3 
adjusted to obtain the greatest p< 
gain, with acceptable values of no 
and distortion levels. These varia 
controls used in the experimental mod: 
may be replaced with fixed resistar 
after optimum values have been 
termined. The best values for thes« 
sistances in tests made with th: 
components as used in the experi! 
model were: R1—100,000 ohms, R 
250,000 ohms and R3—200,000 ol 
Because of the common battery sup 
a filter composed of R6 and C3 i 
essary to prevent the amplifier f) 
breaking into oscillation. 

The CK722 can be used, and we: 
fact the original complement of 
equipment. With these, the batt 
voltage (BATT 2) is 15. Diffs 
CK722 transistors were tried. W 
these, gains of between 25 and 31 
per stage were possible. In the 
stage amplifier (see diag.), an ov: 
gain of 55 db was realized with accept 
able values of noise and distor 
levels. These measurements were 
with a collector voltage of -9, coll 
current of 2 ma, and base cu 
50 wa. The input fed to the 
stage for these tests was a 400- 
signal from a General Radio 
audio oscillator, attenuated to a 
of —65 db. Noise level in the amplific 
below the signal input level, wa 
db. In the experimental unit these té 
were made without special cars 
shielding and grounding and I beli 
that lower noise levels may be obtaine: 

An oscilloscope connected at 
amplifier’s output gave evidence of 
good sine wave under the above cor 
tions of operation. Attempts to obta 
greater gain, by increasing or decr¢ 
ing the operating values of the cir 
resulted in flattening the sine-wave 
peaks. A scope also indicates objectio1 
able distortion when the level of 
400-cycle audio input signal i 
creased. Frequency response is 
by the graph of Fig. 2. 

An amplifier used for this purp 
should be capable of providing app! 
imately 0-db level to the program lin« 
A two- or three-stage amplifier may 
required, depending upon the output 
of the microphone used. The photo 
graphs show two separate stages. F< 
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Fig. 2—Response curve of amplifier. 


experimental reasons each stage was 
constructed individually so it could be 
tested separately and so that additional 
stages could be added to the first stage 
as required. As you can see, no attempt 
was made at miniaturization. Compo- 
nents on hand were used and the tran- 
sistors are dwarfed to the extreme by 
the relatively large size of the trans- 
formers which are the usual high- 
quality bridging to 600-ohm coils 
normally used in radio broadcasting 
station service. The equipment can be 
miniaturized by employing minute 
transformers, such as the UTC A-25, 
the UTC Ouncer O-9 or the Microtran 
Co.’s transistor transformers designed 
for audio-frequency transistor circuitry. 
In this manner the remote unit would 
be reduced to a very small package. 

The Remo-Nemo 
telephone-line pair which is used 
program transmission, control circuit 
and cue line. This line is the standard, 
type circuit supplied by 
the phone company. Most radio brvad- 
casting stations use this type of line, 
providing their own equalization. 

Three inexpensive relays are used 
in the control-cue system. During 
program time the line must be free of 
battery potentials and appreciable 
loading by apparatus not associated 
with program transmission. Two of the 
three are continuously 
the line but, because of their high coil 
resistance with respect to the low im- 
pedance of the line, they have a negli- 
gible effect on the program circuit. Fig. 
1 also gives the wiring diagram of the 
relays and a photograph shows the re- 
lay strip. Only RY2 is in operation for 
the full time that the program is in 
progress. The relays in this experi- 
mental model were those that happened 
to be on hand. Other relay combina- 
tions operating at other voltages may, 
utilized. 


one 
for 


requires only 


unequalized 


relays across 


of course, be 


Using the unit 

When it is time for the program to 
begin, the operator at the studio control 
point throws Sl (Fig. 1) to CONTROL. 
S2 is momentarily placed in the START 
position. S1 is then pushed to PROGRAM. 

When the operator places S2 in the 
START position, the low de _ potential 
of BATT 3 is placed across the line and 
operates RY1 at the remote point (see 
Fig. 1). When RY1 closes, voltage from 
BATT 1 is applied to RY2. When RY2 
closes, it completes the circuit between 
BATT 1 and the coil of RY2, holding 
the relay closed after S2 is released 
and RY1 opens. RY2 also closes the 
circuit of the battery supply to the 
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TESTS AND REJUVENATES 
all black & white and color 
picture tubes at correct fila- 
ment voltage from | to 12 V. 


TESTS AND REJUVENATES 
110° tubes with 2.34, 2.68, 
6.3 and 8.4 volt filaments. 


TESTS AND REJUVENATES 
color picture tubes. Checks 
each color gun separately 
same as black & white tubes. 


Testing & Rejuvenating — 
em . 
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including 
110° TUBES 
al 


Used by Thousands of Professional Servicemen 
MAKES NEW PICTURE TUBE SALES EASIER 
Gives you more value than ever 
Quickly checks and corrects 1 
tube troubles in a few minut 
home without removing tube 
Gives new useful life 
tubes. Checks leakage. Restor 
brightness. Repairs inter-elen 
and open circuits. Life test checks ¢ 
and predicts remaining useful 
tube. Completely self-contained 
leatherette-covered carrying cas¢ let 
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to weak 
yn and 


ontent 
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Model C40 Adapter. For use only with all prev 
400 and 350 CRT's. Tests and p 
tubes and 6.3 volt 110° picture tubes Net, $9.95 


Model CR48 Adapter. For use only with 
Model 400 and 350 CRT's. Tests and rejuvenate 
tubes with 2.34, 2.68, and 8.4 volt filament 


rejuvenates T ture 


B&K 


picwre 
$4.95 


See your B&K Distributor 
or Send now for Bulletin AP16-E 


BaK MANUFACTURING CO. 
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— PROTECTION 


where it counts! 


TWIN LEAD 


Are you ina problem area? AMPHENOL’s new Marine Core 
Twin Lead is winning new friends daily by solving recep- 
tion problems all over America! 

In salt-laden air along the coasts, in ultra fringe areas, 
in cities with heavy industrial contamination and in loca- 
tions with heavy precipitation, Marine Core gives protec- 
tion where it counts, consistently bringing in good pictures. 

If you have reception problems try Marine Core—find 


out for yourself how really good it is! 


Marine Core is available in 50, 75, 100 and 500 foot 
coils and in 1000 foot reels. Order by part number 
214-103 from your Authorized AMPHENOL Distributor. 


Jb) DistRIBUTOR DIVISION 


BROADVIEW, ILLINOIS 


Amphenol-Borg Electronics Corporation 


transistor amplifier and lights the “or 
the air” cue. Two lamps are connected 
in parallel to guard against failure 

At the end of the program S|! 
is thrown to CONTROL and S2 
momentarily placed in the sTop posi 
tion. This places BATT 8 and 4 
series across the line. This highe: 
voltage closes RY3 which places a 
resistance across the coil of RY2, cau 
ing it to open, thus removing BATT 
opening of BATT 2 supply and extir 
guishing the cue lights. RY1 will not 
operate on this higher voltage a t 
coil is in series with a pair of contact 
on RY3 which open when the high 
potential is applied. 

The starting and stopping cont: 
potentials of BATT 3 and BATT 4 
must not be applied while the lin 
patched to the input of the 
room program console. This is prev: 
ed by S1, which makes it impossi 
apply de control voltages while the 
is terminated to the input to th 
coil or console. 

BATT: 3 and 4 may be single batt 
with the correct voltage taps. 
reduces the number of batterie 
quired for the complete system t: 

A single 45-volt B-battery was use: 
BATT 3 and 4, using the 22.5-volt tay 
as BATT 3. RY1, with a coil of 8,000 
ohm resistance, operated on the 22.5 
volts, while relay RY3, with a coil 
6,000 ohms, pulled in when the 45 
were applied across the line. Th: 
quired battery control voltage will 
according to the coil resistance o 
relays and the relay adjustment 
well as the resistance of the tele 
company’s program line, whic! 
dependent on its length. Using | 
battery voltages and variable 
average potentials suitable for a 
countered local line lengths ma 
arrived at. 


The low-resistance winding 
transistor amplifier output 
former is isolated from the pros 
line, as far as de control volta 
concerned, by two 16-uf capacit 
found that these capacitors had 
gible effect on the frequency charac 
istics of the line. In fact, fre 
measurements made with and wit 
the capacitors in the circuit gav 
same results throughout the range 
50 to 10,000 cycles with the exce} 
of a 1-db drop at 50 cycles wit 
capacitors in the line. 

The control equipment at th: 
may be mounted in a small box, 
cluding input and output jacks, o1 
arranged on a standard relay rack 
panel. The installation should be mad 
near the jack panel on which the r 
mote lines are terminated so that 
patching may be effected between any 
line, the control equipment and _ the 
program console input. A photograph 
shows this control unit for the studio 
control room. 

As the device is simple and straight 
forward, working with low dc voltages 
and low current drain and using no 
tubes to contribute to failure, it should 
operate for long periods of time with 
little maintenance. END 
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ELECTRONIC 
classroom 














N electronic teaching and testir y using teaching 
machines and designed to take tl work out of teach- 
ing has been developed ana the New York 

Institute of Technology. It uses a con t electronic inter- 
communication, closed-circuit TV, re tape recorders 
and telemetry devices to supplement i t standard teach- 
ing aids 

In the class, each student receives t to be learned in 
small steps. Necessary diagrams a printed cards. The 
student also has a programmed work . pecial stylus for 
answering examination questions. The nd miniaturized 
transmitter he uses are his private pro; I portion of the 
course can also be recorded as show ] be on tape 
TV film, etc 

After going over the less mat é t tested for an 
understanding of the content and tl 3 f the theory 
and problem solution. He indicate é with an answer 
stylus that simultaneously perforats nt examination 
record card; surrounds the perforate or indicating 
the correctness of his choice; registe an indicator at 
the teacher’s desk; and lights a desk to indicate 
right or wrong. lf the student hc [ x 10 answer he is 
directed to alternate data in a ref k k or is con- 
nected to an equivalent source of 

A student having trouble ca ) tor through an 
intercommunication system (Phot tor can speak 
to a student if his telemetered dat t ep to be neces 
sary. The telemetry indicator app f yht in Photo 3 
and records the number orrect a h student. When 
asking a question the student us: $s a miniature 
acoustic chamber which eliminate t yooths and insures 
privacy. The mike doubles as a r the instructor speaks 
to the student. 

The instructor can answer a studs y referring to 
the diagram the student is using or by t naterial trans- 
mitted to the student from a TV the instructor’s desk 
(see Photo 4). The teacher can al tral TV stud.o to 
televise a TV film or other visual r an answer from 


another teacher. 


The student follows this instructi sr at his desk. 





If desirable, the instructor can swit nt of students into 
the circuit to hold a joint discussic ; 
By following a carefully programm: ections the student 
continues the steps he has taker classroom to 
allow optimum conditions for efficient END 
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Hi-Fi 
when we said the 
would track SHOW 
upside down * 


ia 


The recent High Fidelity Music Show saw 


new developments in tuners, phonographs 


and pickups, amplifiers and speakers. 


the tape reached the playback he 

echo effect similar to the most 

The upside-down record player operat- heard on some popular vocal 
ing. Empire’s Gale Guterman is varying 
the stylus angle by a very simple means. 


to a point of greater or smalle aft Was easily achieved. 
diameter, giving a very fine speed co Last yeal S speaker favorites 
rection the field. The notable feature tl 


HE most spectacular sight at the Another record player—exhibited by was the rise in electrostatic spe 
High Fidelity Music Show held in’ pep-0-Kut—had an automatic shutoff The Quad speaker from Engla: 
New York City early in Septembe r guaranteed not to affect tracking. C®!' ed considerable attention, as did 
was a record player operating upside ESL (Electrosonic Laboratories) =n new KLH speaker, designed by A 
down in one of the demonstration rooms. showed a new improvement in pickup Janszen. This giant (nearly 6 feet 

. A ¢ 9 foo , > < . j 
arms—an elliptical ring under the arm and 2 feet wide) is, like the Quad 


support that made it possible to adjust pure electrostatic all-frequency 


The Empire arm, which was doing the 

playing, operates on a principle used by 

few other arms. It is balanced perfectly, exactly the amount of overhang. using from 30 to 75 watts per spr 

then pressure is applied with a spring 4 German company, Korting, dem They are normally sold in pa 

ota > correct tracking force. onstrated a tape recorder with rever stereo systems, at a price of $1,030 
record player on w beration. Two small heads picked up P@!! ; 

the signal after the tape had come from Another electrostatic, sold by ‘ 


the recording head and re-recorded it Industries, resembles vaguely 


three-speed type 
speed-changi mechanism. It 


driven. The motor, mounted along with the original signal before of wings mounted about 6 inch 
ol th ase, swings on a hinge front of the cabinet that holds the 
sO 


sc that a ng maintains belt tension SPEED ADJ 0 BELT COUPLING speaker. The woofer operates f 
The ke I S~ A, es | 


shaft, that of many reco ~ a P 
— 








changers, is stepped at the end (Fig. 1). es 
To change speed, one simply removes 


the protective case from the motor and 











moves the belt up 01 down to the step \ 
that. gives the correct speed. Thus speed a ae 
is changed manually, not mechanically. 

The three stepped shaft sections are ISOLATION 


crowned slightly, and a knurled adjust- =- HYSTERESIS 
ment screw that cants the motor a little g | SYNCHRONOUS 
causes the belt to ride up or down a MOTOR 


small amount. This slows the turntable 

















. Fig. 1—Mechanism of new Empire ree- 
down or speeds it up as the belt moves’ ord player. The Marantz 9A, showing bias meter. 
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low end of the spectrum to 600 cycles, 
and the electrostatic units take over 
from there to beyond audibility. 

A growing tendency toward bias in- 
dicators was noted. Used for some time 
on the Marantz they appeared on two 
others this year. Bogen showed an am- 
plifier that was in effect a whole music 
distribution system. Two input selector 
switches are used instead of the usual 
one. Thus each channel of the stereo 
amplifier can be used for a separate 
unit—channel 1 could be tuned to TV 
sound and channel 2 to FM for exam- 
ple. A set of illuminated indicators 
shows exactly what is being piped into 
each channel at all times. Four switches 
on the output control local and remote 
speakers, so that a stereo program may 
local or remote, or 
both, or two separate programs can be 
played on the desired speakers. Thus 
it is possible to feed #M to a speaker 
in an upstairs room and at the same 
time play 45’s for a playroom in the 
switching is shown 


be reproduced on 


basement. Speake) 
in Fig. 2. 

The increasing strength of FM was 
shown by a number of FM kits. One of 
these was by H. H. Scott, a newcomer: 
in the kit field. Another, the 
was offered by Dynaco and is that com 
pany’s first kit outside the audio ampli- 
fier field. 

Another new component was the re 
verberation unit, now popular in pack- 
aged audio. These offered by 
Fisher and Sherwood. 

The contest between live players and 
recorded music—often a feature of au- 
dio demonstrations—appeared at this 
show, this time with a slightly new 
motive. The Fine Arts Quartet (Ever- 
est Records and Concertape artists) 
played alternately and simultaneously 
with a pair of Dynakit amplifiers and 
AR-3 speakers. In the words of the 
sponsors—Acoustic Research and Dyn 
again 
indistinguishable 


Dynatuner, 


were 


aco—this was done, not to show 
that recording can be 
from a live 
strate that 
a transparent 
a musical program rather than a means 
for creating a ‘new’ sound.” Some spe- 
cial efforts were necessary to prove the 
point—for studio 
was eliminated by 
doors, as seen in-one of the photos. END 


program, but to “demon- 
stereo high fidelity can be 


medium for re-creating 


example, reverbera- 


tion recording out- 


Recording sessions for the Dynaco-Acoustic Research proj- 
ect were held outdoors to reduce reverberations to zero. 
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The Bogen RP-40. Unit consists of AM- 
FM stereo tuner, stereo preamp and dual 
power amplifiers. The amplifier system 
is also available without the tuner. 
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Fig. 2—Output circuitry of Bogen RP- 
40 home music center. 


V6 LEFT CHAN BAL 
V8 RIGHT " ’ 


Fig. 3—Bias and balance metering in 
Acresound 120. In first 4 positions, 
meter is connected between each cathode 
and ground in turn. In positions 5 and 
6 it is between the cathodes in each pair 


and shows balance by zero indication. 


The Fine Arts Quartet playing in cooperation with their own 
recording, as reproduced through the speakers in the rear. 
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SUPERIOR'S NEW MODEL TW-11 


STANDARD 
PROFESSIONAL 


%*% Tests all tubes, including 4, 5, 6, 7, Octal, Lock-in, 
Hearing Aid, Thyratron, Miniatures, Sub-miniatures, No- 
vals, Subminars, Proximity fuse types, etc. 

* Uses the new self-cleaning Lever Action Switches for 
individual element testing. 8 oll el ts are 
numbered according to pin-number in the RMA base 
numbering system, the user can instantly identify which 
element is under test. Tubes having tapped filaments and 
tubes with fil ting in more than one pin 
are truly tested with the Model TW-11 as any of the pins 
may be placed in the nevtral position when necessary. 
* The Model TW-11 does not use any combination type 
sockets. Instead individual sockets are used for each 
type of tube. Thus it is impossible to damage a tube by 
inserting it in the wrong socket. 

%*% Free-moving built-in roll chart provides 
complete data for all tubes. All tube listings 
printed in large easy-to-read type. 








Model TW-11—Tube Tester 
Total Price $47.50 
Terms: $11.50 after 10 day trial, 
then $6.00 monthly for 6 months 
if satisfactory. Otherwise return, 
no explanation necessary. 


The 
A.C. 








Model TW-11 operates on 105-130 Volt 60 Cycles 


stitched 


TUBE TESTER 


NOISE TEST: Phono-jack on front panel for plugging in 
either phones or external amplifier will detect micio- 
phonic tubes or noise due to faulty elements and loose 
internal connections. 


EXTRAORDINARY FEATURE 


SEPARATE SCALE FOR LOW-CURRENT TUBES: Previ- 
ously, on emission-type tube testers, it has been standard 
practice to use one scale for all tubes. As a result, the 
calibration for low-current types has been restricted to o 
small portion of the scale. The extra scale used here 
greatly simplifies testing of low-current types 


Comes housed in a handsome portable saddle- 
Texon Case. Only 


47” 





SUPERIOR’'S 
NEW 
MODEL 83 


C.R.T. TESTER 


TESTS AND REJUVENATES ALL PICTURE TUBES 





ALL BLACK AND WHITE TUBES 


From 50 degree to 110 degree types 
—from 8” to 30” types. 


@ Model 83 is not simply ao rehashed black and white 
C.R.T. Tester with a color adapter added. Model 83 em- 
ploys a new improved circuit designed specifically to tes! 
the older type black and white tubes, the newer type 
black and white: tubes and all color picture tubes. 

@ Model 83 provides separate filament operating volt- 
ages for the older 6.3 types and the newer 8.4 types 
® Model 83 employs a 4” air-damped meter with qual- 
ity and calibrated scales. 

® Model 83 properly tests the red, green and blue sec- 
tions of color tubes individually—for each section of a 
color tube contains its 
own filament, plate, grid 
and cathode. 


Model 83—C.R.T. Tube Tester 
Total Price $38.50 
Terms: $8.50 after 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 








Model 83 comes housed in 


complete with sockets for all black and white tubes and all color tubes. Only 


ALL COLOR TUBES 


Test ALL picture tubes—in the carton< 
out of the carton—in the set! 


@ Model 83 will detect tubes which are apparently good 
but require rejuvenation. Such tubes will provide a pic- 
ture seemingly good but lacking in proper definition 
contrast and focus. To test for such malfunction, you 
simply press the rej. switch of Model 83. If the tube is 
weakening, the meter reading will indicate the condition 
@ Rejuvenation of picture tubes is not simply a matter 
of applying a high voltage to the filament. Such voltages 
improperly applied can strip the cathode of the oxide 
coating essential for proper emission. The Mode! 83 ap- 
plies a selective low voltage uniformly to assure in- 
creased life with no danger of cathode damage 

Stitched Texon case— ‘33° 


handsome portable Saddle 





TRANSISTOR RADIO TESTER 
DYNAMIC TRANSISTOR TESTER 


THE MODEL 88... A NEW COMBINATION 


Model 88 — Transistor Radio 
Tester and Dynamic Transistor 
Tester. Total Price .. . $38.50 
— Terms: $8.50 ofter 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 











The Model 88 is perhaps as important a development as was the 
invention of the transistor itself, for during the past 5 years, millions 
of transistor radios and other transistor operated devices have been 
imported and produced in this country with no adequate provision for 
servicing this ever increasing output. 


The Model 88 was designed specifically to test all transistors, 


transistor radios, transistor recorders, and other transistor devices 


under dynamic conditions. 


ehniqgue developed 4 
radios and other transis de 
Signal source, modulate ml ty 
ected into the transisto 
¢ antenna through the R.F ’ 
mixer into the LF. Amplifier and detect 
und on to the audio amplifier . in 
nal is then followed and traced ! 
twa most imp eiver by means of a built-in igh Gait 
needed for trar istorized Signal Tracer until the car 
gain (heta) whether it be a transistor, some other 
or even a break in the printed circuit 


and pin-pointed 


AS A TRANSISTOR vesveR 
The Model 88 will test all trar including 
NPN and PNP, silicon, germanium and the new 
gallium arsinide types, without referring to char- 
acteristic data sheets. The time-saving advan 
tage of this technique is self evident. A furth 
benefit of this service is that it will enable you 
est new transistors as they are released! 
The Model 88 will measure the 
tant transistor characteristics 
sistor servicing, leakage anid 


AS A TRANSISTOR RADIO be pom 
The Model 88 provides a new 


implified rapid pro- 


Model 88 comes housed in a handsome portable case. Complete with a set of 
Clip-On Cables for Transistor Testing, an R-F. Diode Probe for R.F. and LF. 
tracing; an Audio Probe for Amplifier Tracing and a Signal Injector Cable. 
Complete—nothing else to buy! Only. 


EXAMINE BEFORE YOU BUY! 
USE APPROVAL FORM ON NEXT PAGE 


RADIO-ELECTRONICS 





ENOMETER 


7 Signal Generators in One! 


M R.F. Signal Generator for A.M. i Bar Generator 

 R.F. Signal Generator for F.M. i Cross Hatch Generator 

Audio Frequency Generator M Color Dot Pattern Generator 
Marker Generator 

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing 

A.M. Radio * F.M. Radio * Amplifiers * Black and White TV * Color TV 

R. F. SIGNAL GENERATOR: VARIABLE AUDIO FRE- BAR GENERATOR: The Model TV- 

ee = Genometer QUENCY GENERATOR: In ad- 50A projects an actual Bar Pattern on 

Medel TV-50A—Genometer. Total price— rath on PAL. ee. Sen dition to a fixed 400 cycle any scelv een. Pattern will 

$47.50—Terms: $11.50 after 10 day trial, then erates Radio Frequencies from  sine-wave audio, the Mode! cons t orizontal bars or 

$6.00 monthly for 6 months if satisfactory. 100 Kilocycles to 60 Megacycles ry.coq Genometer provides a 7 to ' : 

Otherwise return, no explanation necessary! on fundamentals and from 60 : 20.000 MODEL TV-50A 


Megacycles to 180 Megacycles variable 300 cycle to ’ ten ; 
on powerful harmonics. cycle peak wave audio signal hicided teads ane 


CROSS HATCH GENERATOR: The DOT PATTERN GENERATOR (FOR COLOR TV) MARKER GENERATOR: The Mode! TV perating instructions. 
Model TV-50A Genometer will project a Although you will be able to use most of your 5S0A includes all the most frequent! 
: regular standard equipment for servicing Color needed marker points. The Sotvowt ng = $4730 








" tur 
et — ong ro po Ag pypee TV, the one addition which is a ‘‘must"’ is a Dot markers are provided: 189 Kc 
— 2 oe on * Pattern Generator. The Dot Pattern projected on m 1000 Kc., 1400 K tea 
shifting, horizontal and vertical lines any color TV Receiver tube by the Model TV- ~ _ 2500 Ke., 3579 Ke 
interlaced to provide a stable cross- 50A will enable you to adjust for proper color * . (3579 Ke. is 
hatch effect. convergence. burst frequency). 


SUPERIOR'S 
| VACUUM TUBE VOLTMETER 


WITH NEW 6” FULL-VIEW METER 


Compare it to any peak-to-peak V.T.V.M. made by any other manufacturer at any price 











Model 77 completely wired and calibrated with accessories iw Model 77 uses a selenium-rectific wer supply resulting 
(including probe, test leads and portable carrying case) in tess heat and thus redu yility of damage or 
sells for only $42.50. value changes of delicate f 
Model 77 employs a sensitive six inch meter. Extra large ya Model 77 meter is virtually proof. The sensitive 
meter scale enables us to print all calibrations in large 400 microampere meter is isolated f the measuring cir- 
easy-to-read type. cuit by a balanced push-f : ‘ 
Model 77 uses new improved SICO printed circuitry rd Model 77 uses selected | z perature coefficient re- 
Model 77 employs a 12AU7 as D.C. amplifier and two sistors as multipliers. Thi hanging accurate 
9006's as peak-to-peak voltage rectifiers to assure maxi- readings on all ranges 
mum stability. SPEC! 
AS A OC VOLTMETER: The Model 77 is indispensable in oc VOLTS—0 to 3/15 
Hi-Fi Amplifier servicing and a must for Black and White 1egohms input resistar 
cole TV R ve 8 vict here ircuit loading 5 300 5 1.5 v v« 
annot i odes “wa. e — ee ee — a‘ i ‘ TRONIC OnMME = 
te ) my 

AS AN AG VOLTMETER: Measures RMS values, if, sine tc o DECIBELS —10 

vave, and peak-to-peak value if complex wave. Pedestal J , E> Sd All b 

voltages that determine the vel rv re ae ‘ ne 1.7 ) 

Model 77— VACUUM TUBE VOLTMETER eivers are easily read th full 
, TER t 
- Total Price $42.50—Terms: $12.50 after as [AN ELECTRONIC OHMMETER: Beca t te eee ee METE 
D. ring! ! 


10 day trial, then $6.00 monthly for 5 ecause Of its sensitivity and’ to us . 650 
months if satisfactory. Otherwise return, re easily found, isolated and repaired npu 
no explanation necessary! Model 77 comes complete with operating instructions, probe and test leads. Use it on the NET 


use it on calls. A streamlined carrying case, included at no extra charge, accommodates tt 
instruction book, probe and leads. Operates on 110-120 volt 60 cycle. Only 








SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C. 0. D. 


. We BBB HS SB ST SB SB ES SS SS SS TS SC SS SS SS SS SS ee 
Fry ony of the instru. § MOSS ELECTRONIC, INC. 


ments on this or the 


facing page for 10 ry Dept. D-834 3849 Tenth Ave., New York 34, N.Y. 








days before you buy. Please send me the units checked on approval. If completely satisfied I will pay on Name.. 


if completely satisfied 4 the terms specified with no interest or finance charges added. Otherwise, I will return 
then send down pay- after a 10 day trial positively cancelling all further obligations. 


ment and pay bal- © Model TW-11 Total Price $47.50 0 Model TV-SOA . . . Total Price $47.50 Address 
ance as indicated on $11. 0 within 10 days. Balance $6.00 $11.50 within 10 days. Balance $6.00 a 
coupon. No Inter monthly for 6 we + monthly for 6 months. 
. = 0 Mode! 83 ‘otal Price $36.50 
t $8.50 within 10 days: Balance $6.00 O Model 77............. Total Price $42.50 
net com- monthiy for 5 mont $12.50 within 10 days. Balance $6.00 City... ae 

pletely satisfied re- re] Model rr) 104 os otal Price $38.50 monthly for 5 months. All prices net, § ; .¥.c 

i 5 th ' All 
turn unit to us, no $8.50 within. 0 da a Balance $6.00 Export Divisior Rocke | national Core. 
explanation neces- 13 East 40th Street, New York 16, N 


sary. lmasScnenswantbadewennnoceneeoeaaeeennanmanaed 
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SMALL RADIO 


PN ie) {feii 7.V a 
TRANSISTOR 


rN te | 


BATTERY 


One view of transistor unit. Note 
that transistors are fastened to 
Fahnstock clips for easy mounting. 


Top view of completed receiver. 





By ANTHONY P. CIARDI 


HIS transistor circuit will not 
found in any transistor hat 
but, for simplicity, result 
unexplored possibilities, it 
to beat. It closely follows 
coupling techniques used with 
tubes. 

Designed for headphone use an¢ 
ered by a 1.5-volt penlight cell, it 
utmost In economy and its \ 
excellent for such a small 
parts and low battery voltag« 

did not attempt to miniatu 
unit, the few parts can be a 
into a very compact amplifier 

As I have been a direct 
enthusiast for many years, 
amplifiers, I was determine 
my luck with transistors. H 
soon discovered that transi 
follow tube techniques, exc 
general way. 

As the first step in building ar 
perimental transistor radi: ! 
using a direct-coupled amplif 
viewed present direct-coupling 
niques and discovered that all ex 
circuits had their own particulat 
comings. There were multiple batt 
arrangements, use of complen 
transistors, use of similar tra! 
in low-gain circuits. But, none ha 
simplicity, gain and exact config 
I desired and finally developed. M 
was a single-battery power sup} 
low voltage, and two common-« 
stages to deliver the greatest 
and power gain. 

Fig. 1 shows the circuit 
with. It was attractive be 
input signals could be har 
peak clipping set in and it ha 
gain of 50 with a 1.5-volt 
Values for R, and Ry, are se 
suit individual transistors, 
final circuit a_ single potent 
takes their place. This permit 
of any low-power transisto1 
the best compromise betweer 
gain, noise and minimum di 

To my cireuit of Fig. 1, | 
other stage, just like the fi 
powered by the same batt 
version (see Fig. 2) was 

The two fixed 
Fig. 1 are replaced by a 
potentiometer (R, Fig. 2) 
effect becomes a split resistor 
mately half of R is used to 
base bias and the othe 
output load. The variable 
the values required for 
operating points of the tran 
tentiometer R must be larg 
the operating position of it 
fall toward a center setting, 
large-enough range to provide adequ 
biasing plus output load resistan 

The R, section of R is the 
load resistance for V1 and the I 
tion is the base-biasing portion 
V2 the Rx section of V1 act 
base-biasing resistor while the 
load is a pair of headphones, 


resistors R 


RADIO-ELECTRON 

















bol. 5Vo~ 
Pa 


Fig. 1—This single-stage circuit was the 
starting point. 


v2 2K MAGNETIC PHONES 


OUTPUT 





<R 
REAL 
> 
wy 
laesated 
Fig. 2—Another stage, V2, has been 


added, and resistors R;, and R, have 
been replaced by potentiometer R. 














transformer or other suitable device. 
Thus the R, portion of R is common 
to both transistors and is both the 
output-load resistor of one and at the 
same time the base-biasing resistor of 
the other. This follows vacuum-tube 
procedure as the interstage coupling 
resistor is common to both output and 
input circuits. 

A crystal diode detector, variable 
capacitor, antenna coil and antenna 
were attached to the amplifier’s input 


ANT (3FT WIRE) * See Parts List 


. 
V2 2K MAGNETIC PHONES 
ae 





R—pot, 500,000 ohms, linear 

C—variable capacitor, 100 or 140 uuf 

D—IN34 or equivalent 

L—broadcast coil set, tuned to 190-550 meters (ICA 
1473 or equivalent) 

S—spst 

Vi, 2—any inexpensive p-n-p audio transistors, CK722, 
2N107, 2N238 

Headphones 

Battery, |.5-volt penlight cell 

Chassis 

Knobs 

Miscellaneous hardware 

Fig. 3—The detector circuit has been 

added and a simple headphone radio is 

the result. 


as in Fig. 3, to make a simple but usable 
radio receiver. I use a short antenna— 
a longer one will be better in weak- 
signal areas. Of course, the output 
from a phono cartridge, crystal micro- 
phone or other high-impedance high- 
output source can be fed to the ampli- 
fier’s input. 

Just one word of caution: 1,000-ohm 
%-watt resistors should be inserted 
at points X of Figs. 2 and 3 to prevent 
the transistors from being damaged by 
excess current. 

I am pleased with my results and 
the layout of my breadboard setup is 
shown in the photos. I’m sure you'll 
like it too. END 
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Service Technician’s 


Portable Tube Tester, Transistor and Diode Checker 


@ Built-in roll chart contains test data 
on latest tubes, including NUVISTORS 
Inter-element leakage and shorts read 
directly on the meter 
New filament continuity test speeds 
checking series-string tubes 
Cathode reserve measurement provid 


Only HICKOK offers roll chart subs 


See Your Distributor, Ask fo: 
$169.50 net 


The Hickok Electrical Instrument Co. 


10531 DUPONT AVENUE «+ CLEVELAND 8, OHIO 





Over 3000 Sold in 3 Months! Not One Returned To Date! 


e RADIO-TV PARTS BY 
JUMBO PAKS! the round ss: 


COMPLETE SATISFACTION—MONEY BACK GUARANTEE $ 


(0 ONE POUND Precision Resistors Worth $100, NOW 
ae (1 ONE POUND Disc Condensers Worth $50, NOW 
of mfr’s (1) ONE POUND Ceramic Condensers Worth $85, NOW 

(C ONE POUND Discs & Ceramics Worth $75, NOW 

Over-runs [] ONE POUND Discs, Ceramics, Precisions..Worth $70, NOW 
pre-packed 


rove BUY 4 PAKS for °11. : 


you money 





per 
pound 


ee 


a = 





HOW ao ante Inclw 


msce cant roy ' \ 
BARGAIN CATALOG - Sow: 
WRITE FOR YOURS! POSTAL ZONE in address. 





31 Everett Ave. 


CHELSEA 50, MASS. 








TV QUIZ 


By BOB ELDRIDGE the second-anode cavity of the picture Resistor R28 (180,000 ohms 
tube is normal. The following voltages and found OK. What is it? 
ERE are a few practical questions gre measured at the picture-tube socket 
to test your powers of deduction. with the picture tube connected. 
Each of the faults described has oc- Pin Volts 
curred in actual operation, and enough ~ 
ag , ; 2 0 other positions the screen is blac! 
information is given to let you make 0 159 ’ 
his 10 — 45 voltage at the second-anods 
an accurate age. <> 1 — 160. brightness control at “min 7 ‘an picture tube is normal. Th 
Voltage measurements have been 90, brightness control at “max ing voltages are measured at 
taken with a vtvm. The socket is removed from the picture 
+ 4 s ture tube socket connector 
For cases 1 through 4 refer to Fig. 1, tube and each voltage checks the same P Vol 
: oits 
which shows the syne phase inverter, as before. It is noted that the voltage > 0 . 
phase detector and horizontal oscillator on pin 11 varies with movement of the * 


: — : 10—450 
stages of an orthodox TV set. contrast control. What is it? 41-2090 Bbrlahtnaes eontro! 


Case 1 Case 6 10, brightness contro 
There is no raster. Pulling the 6AL5 Age action is too much delayed. The 
causes the raster to appear, but the Tuner and if strip have zero bias even the 
6AL5 checks OK. A scope check at pin with a medium strong signal. It is 
7 of the 6AL5 shows high amplitude noticed that, although the alignment 
spikes at this point instead of the has been checked and found normal, 
normal sawtooth waveform. Whatisthe there is poor resolution of fine detail in 
fault the picture. A check of voltages on the 
Caso 2 6CS6 shows: The 
There is no raster. If the 6AL5 is Pin Volts 
pulled, there is still no raster. A volt- 1—110 (normal is 130) ins t} 
age check on the 6SN7-GT reveals the - 7—145 (normal) aggre Se eee ae 
following: 6 300 (normal) The honor system applic ) 


Case 7 
There is a dim raste1 
position of brightness contr: 


connector socket is remo. 
picture tube, and the volt 
pin 11 is now found to be 
Pin 11—130 volts at “min” 
ness control 
0 volts at “max’”’ 
ness control 
picture tube is check 
to be normal. What is it? 


Pin Volts 


1 — 100 GAVE.» 
100 & INVERTER os 10. VERT O§C 


3 jar OB 
4 R49 23.9K .0¢ 00 r 
|? 
5 - = L 1 ; 
on R5023.3K 
These voltages are the same whether 680|3 
the 6AL5 is in or not. The 6SN7-GT K AFC RINGING COIL 


checks normal. What is it? R47 2K | { 558) ae 


C63 
10 R90 + 

Case 3 | <= + He o_o tC 
ae . > ™ Se ee —— 0039 

There is no raster. If the 6AL5 is PHASE C35 2-00i-= ~C 36 , P R76 ISK 

, £35 S=-.00i~ HC 36 

pulled, there is still no raster. A volt- DISCRIM T ; porte ome -GT 6BQ6-GT 
age check on the 6SN7-GT reveals the ~ —; 1 osc “e 


—~$R 
following: SS a | 6AL5 is $ , \cn, Ol 1000 ) 
m olts . " > Be 58 
NEL Ht = I - aa 
9_9 = = a _ 


- 
R67 C56 
a 


+ > R7aSisk R74 RT 
trom AFc-AGC WINDING ON FLYBACK L. 50K = 


HORIZ HOLD 


Ol = 


The voltages are the same whether the 
) f Ss . » f aa *~hack ‘ 
OK. What it? MOMS Fig. 1—This partial pane oereere 
, - circuit, showing a TV BRIGHTNESS CON 
Case 4 receiver's syne phase 30V MIN JOOK MAX 
There is no raster. A measurement inverter, phase detec- 
at the grid of the 6BQ6-GT shows —25_ tor and horizontal os- 6CL6 4.30C TRAP 150K 
volts, but a scope check at the same Cillator stages is used 10 ; C13 3 
point shows the frequency of oscillation for cases 1, 2, 3 and 4. ao +t 
to be about 5,000 cycles. The 6AL5 is , - 
pulled and left out—no change. The isk TD 
ringing coil is shorted with a jumper 1D SYNC AAA 
wire—no change. The 6SN7-GT checks ] oo 
OK. Voltages at the 6SN7-GT socket OC CONTRAST CONT 
are all normal. Capacitors C61 and C64 : 
are checked and found OK. If R90 : Ree 
(15,000 ohms) is shorted out, the raster 
appears, with a white overdrive line a 
on it. What is it? 6CS6 
‘ : " AGC AMPL 
(For the next three cases, refer to Fig. 2—For Cases 0, 6 AGC TO IF AMPL 
Fig. 2.) ; and 7, use this dia- 2 TUNER 
i ‘ gram of the age, video 
Case5 , output and C-R tube : — 
There is no raster. High voltage at circuits. FROM AFC-AGC WINDING ON FLYBACK 
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Front view of meter. Plugs and clips connect component to be measured to meter. 


This one-tube unit measures capacitance, 
resistance and inductance 





By J. H. SUTTON 


HIS capacitance meter covers the The 

unusually wide range of 1 suf to 

500 uf. Accuracy for nonelectro itance from 1 uuf to 50 uf. Can 

lytics is as good as that obtained 
on a high-grade impedance bridge (elec 
trolytics may be measured approxi 
mately). Hand-capacitance does not 
affect readings, and there is no shock 
hazard (the maximum test voltage i 
only 6.3 ac). Warmup time is rapid, 
less than a minute. 

The basic circuit is very simple (Fig 
l-a). But to measure the voltage acros 
the capacitor accurately, the voltmeter 
must have practically infinite imped 
ance. Hence we add an _ ordinary 
cathode-follower stage (Fig. 1-b) whose 
input impedance is almost open-circuit 

In this circuit, the voltmeter could 
be a good ac vtvm. A voltmeter with 
lower input impedance will-distort the 
cathode follower output. But good a 
vtvms are scarce. Most show larg 
errors on low ac ranges. Because of 
this, we replace the voltmeter in Fig 
l-b with a good linear amplifier and 
then read this amplified output on a 
vtvm, vom or, as in my pictured instru 
ment, on a 1l-ma meter. The complete 


schematic is shown in Fig. 2 


instrument measures capac- 


operate with a low-priced |-ma 


meter. 








Cc tructi Fig. l-a—Basic measuring circuit; b 
prmeessine with vacuum-tube amplifier added to re- 
Construction layout is noncritical, ex duce loading. 
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7 RANGE 


" ECCB2/I2AUT _TABLE I 
ann} Calibration Points 
| 


AWN 

nied R, = 1,000 ohms ve 0 ohms 

Meter | Capacitance Met Resistance 

reading in uf readine n ohms 

250V/25MA en s roma 

CT NOT USED 0 infinite 
RECT |-4 RIG | - 2 00 
/ 5 222 r c 
130V = MA 1T yo 0 

RIS SO 3 0.958 


R 

120K |2K/5% vi _ 

IW + |cSeab|y Yt 

ay = 
GAIN OR - 30 
| FULL SCALE "a 
1002/! Ags 
[RI-7 1%] 


4! 
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o—/f + 
SET METER TO FULL SCALE ONLY ON RANGES 3 TO? SEE PARTS List’ RI7 

= P . ; S| MULT IPLIER 

Fig. 2—Schematie of meter. RANGE CAPACITANCE RESISTANCE 
X 1Oppt KIOMEG 
X 1OOupt XIMEG 

Ri—100 megohms, |%, see text X.00luf Xx 100K 
R2—i0 megohms, |%, see text X .Olpf KX 1OK 
R3—| megohm, |°%, e X.1pf KIK 
R4—100,000 ohms, | %, 5 X It x1002 
R5—10,000 ohms x 1Ouf Xion 
Ré—1 000 ohms, |% 
R7—!00 ohms, | watt, 1% 
R8—27,000 ohms 
R9—22 000 ohms, | watt 
R10—2.2 megohms 
RI I—680 ohms 
R{2—1!,200 ohms 
Ri3—pot, |,.000 ohms, linear taper 
Ri4—120.000 ohms, | watt 
Ri5—2,000 ohms, 5% 
R1i6—22 ohms 
R17—adjust for 6.3 volts across 12AU7 
all resistors 2 watt, 10% unless noted 
Ci—0.01 pf, 600 volts, disc ceramic 
C2—500 uf, 6 volts, electrolytic 
C3—0.25 uf, 400 volts 
C4—50 uf, 50 volts, electrolytic 
C5—30, 30 uf, 450 volts, electrolytic 
Ji, 2—sockets for ‘/-inch ‘plug, | red, | black 

(Amphenol 78-1M or equivalent) 
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2, 3, 4—selenium rectifiers, 130 volts, 25 ma 
or higher 
2—1N34 
—2-pole. 7 position rotary Steatite insulation 
(Centralab PA 2004 or equivalent) 
S2—spst toggle 
M—lI-ma meter, see text for scale 
T—power transformer, 250 volts) 25 ma, (ct not 
used); 6.3 volts, | ampere (Stancor PS8416 or 
equivalent) 
F—l-ampere fuse and holder : 
Pilot lamp, No. 47 and socket bis Fig. 3-a Meter-curre i capacitance 
Cabinet, 9 x 6 x 5 inches, aluminum } ¢ seales (R = 1.000 ohms): b meter 


oooo 


oo 


Chassis, aluminum 
Miscellaneous hardware: knobs, tube socket, line ) 
ord, rubber feet, terminal strips, et ohms). 


> 


current and resistance scale R = 10 


cept that input grid leads should be A 1-ma meter is used for two reasons. 

short to obtain low distributed capaci- First, the accuracy of meter readings 

tance. The switch should be steatite, tends to increase as the meter current 

double-deck for ease of resistor mount increases (i.e. as the sensitivity de- 

ing. The test jacks are high-dielectric creases). Second, a current as heavy as 

Amphenol sockets 78-1M. Residual possible through the rectifiers improves 

capacitance of the instrument is only their response linearity. My meter ac- 

15 wef, about half that normal to a_ tually has a 40-u4a movement with sen- 

commercial product. itivity reduced to 400 wa by heavy 
Your vtvm or vom, provided it has springs. It is then shunted with a 10% btract these 

nearly linear response, will make a_ carbon resistor so that full-scale deflec- ange e t apaci 

quite satisfactory indicating meter for tion requires about 1 ma. If a vtvm or ‘ 2. stal range 1 

this device. Using the scale in Fig 3, vom is used as the indicating meter, an Z do ot I e above 

voltage readings can be quickly trans- shunt the terminals and possibly in- d-scale I gohms) 

lated into capacitance. Also, ac resist- crease series capacitance (C3) until ] sover, sinc con 

ance can be similarly translated. Or, if oughly 1 ma is required for full-scale lerably above esla 

your ohms scale mid-point is 10, ac deflection. 2, 01 and hing the 

resistance can be read directly. rround t othe 
The meter scale of my instrument is Capacitance ranges 

home-made and hand-drawn. But this The 

requires some experience plus either a 

linear calibrating meter or a precision Seale Measures Scale 

potentiometer. A similar dial can be Range Multiplier Capacitance Multiplier 

purchased through your dealer from X10 nut 0-500 wif X10 megohn 

the Triplett Electrical Instrument Co. yee x 100,000 ohm 

(Bluffton, Ohio) for a very few dollars : ( al X 10,000 ohm 

plus cost of the meter. Supply Table I pi - ao 

data to them interpreted in ma. uf X10 ohms 


nc 


ranges of the instrument are: 
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For the Man Who Wants an Advanced Home-Study Program if Elec- 
tronic Engineering Technology or Nuclear Engineering Technology... 


GREI opens the door t 


HIGHER STATUS, ' 
BETTER INCOME, 
anda OSEGURE 


FUTURE in the 


forefront of 


_ 


eae 


TECHNOLOGICAL ™ 
ADVANCEMENT — 


The world of science is the world of the future. 
There is no career more stimulating, challenging, or 
rewarding than that of working with topflight 
scientists and engineers to develop deep space probes 
and orbital satellite systems... package nuclear 
power reactors to provide economical, long-lasting 
power anywhere in the world... electronics and 
radioisotopes for use in medicine, agriculture and 
industry ... missile systems for the Armed Forces 
-..- computers and data processing systems which 


will become accepted necessities by finance, industry 
and government . . . to develop a thousand and one 
concepts that will make our world a better and safe 
place for all. You can have a career—or speed up 
your present career—in one or more of these areas 
if you are eligible to enroll in a CREI home-study 
program ...a program recognized everywhere as 
excellent insurance for a secure future, high profi 
sional stature, and better income. 
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Free 44-page book about 
Electronics and CREI pro- 
gram of study... gives you 
facts on advancing your 
career status—improving 
your income 3 


This is a Postage-Free POST CARD. . . Fill out... 
detach . . . and mail today for YOUR FREE COPY 
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Learn how 
the CREI 
program of 
home study 
can advance 
your career 

and income 
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CREI’s Extension Division now offers you college-level prograrms combining the 
technological content of advanced residence courses with convenience and 


economy of home study. 


The quality of a CREI education may be gauged by 

the fact that the demand for CREI graduates and stu- 
.dents at the CREI Placement Bureau has far exceeded 
the supply for several years. Many leading companies 
and Government agencies send representatives to CREI 
every year to hire graduates and students for their 
technical staff. The CREI educational programs were 
developed in conjunction with leading industrial concerns 
and government agencies directly interested in the nation’s 
scientific and technological future. 

There are now more than 20,000 CREI students in all 
the 50 states and most countries of the free world. You, 
too, can follow your CREI program while you remain in 
your present job. You study at home, when and as you 
you choose ...and you avoid the time and expense of 
commuting to a residence school. Within two to four 
years, depending upon the courses you select and the 
time you have to apply, you can complete a CREI pro- 

gram in engineering tec hnology . The courses are written 
in easy-to-understand format, and your personal progress 
is carefully guided by CREI’s competent faculty. 


CREI programs bring you the latest tech- 
nical advances and breakthroughs. 

Recent advances and new techniques have placed 
great importance on how modern and up-to-date the 
individual’s education is. Recognizing this, CREI main- 
tains a large staff of engineers, educators and scientists 
who occupy prominent positions in government and 
industry. These men continuously revise the CREI 
courses and incorporate all new technical information, 
CREI courses are the most modern you will find... 
anywhere. 


The CREI program is designed to meet your 
present and future employment needs and 
to increase your professional status and 
earning power. 


CREI students frequently gain promotions and in- 
creases in pay long before they complete the program. As 
a graduate you will find that you gain stature and respect 
among your professional colleagues and supervisors, and 


that you enjoy a personal satisfaction th 
working and communicating intelligently 
associates. CREI graduates are important 
the engineering team. Your employer wi 
assets of your up-to-date education ... t 
advantage. 


Officials of private industry and govern- 
ment approve CREI for their own personnel. 


The National Broadcasting Company Radio Cor- 
poration of America... Pan Americar 
The Martin Company... Canadair | 
adian Marconi... the Voice of America 
Air Force, Navy and Army . 
tronic and nuclear organizations actual 


and SOm« 


substantial part of the tuition for em} { 
CREI home-study program. Right now ere are 5,240 
U. S. Navy personnel enrolled in the CRE xtension 
program. 


Official accreditation and recognition. 


Founded in 1927, CREI is one of the oldes hnical 
institutes in America. CREI co-founded e National 
Council of Technical Schools, and was on ie first 
three institutes whose curricula was accredited by the 
Engineer’s Council for Professional Development. The 
U. S. Office of Education lists CREI as ar titution 
of higher learning.”’ 


CREI conducts a residence schoo! 


in Washington, D. C., for those wh: 


classes. The regular program of 27 mo 
AAS degree. No previous technical expe 


is necessary for the residence school. 


Qualifications for enrollment. 


You qualify for CREI enrollment 
school diploma or equivalent, and if y 
technical training or practical experiencs 
catalogue for details. Tuition is reason 
can take advantage of the G.I. Bill 


NEW 56-Page Catalog Gives Important Facts About Electronics, Nucleonics ... and CREI. 
Send Post-Paid Card Attached For Your Free Copy. 


Just published to include new courses being offered by 
CREI, this informative catalogue discusses the electronic 
and nuclear industries and answers searching questions 
about future manpower requirements and career oppor- 
tunities. The catalogue describes all the courses, the 
alternative programs... it intreduces the faculty who 
will be carefully guiding your progress .. . and it points 


out how the courses are especially | ‘ for home 
study. The catalogue is yours without 


; 


and it is of vital importance to every ma 
himself in the expanding world of 
Mail this card today for your copy 


Electronics and Nuclear Engineering 


ECPD ACCREDITED TECHNICAL INSTITUTE CURRICULA e« FOUNDED 1927 


The Capitol Radio @ a 


Home Office: 
3224 16TH STREET, N 
WASHINGTON 10, D.C., U.S.A., 
Dept. 1412G 


E ngla nd: 


CRE! LONDON, GRANVILLE HOUSE, 
132-135 SLOANE STREET, LONDON, 


Engineering Institute © “°=: 
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Top view of chassis. Rectifiers are mounted in a stack. 


terminal is touched, to prevent needle 
slamming (from stray ac input). Since 
inherent capacitance is noted on only 
the first two ranges, the full-scale ad- 
justment (by R13) should be made on 
any of the other ranges. This adjust- 
ment will hold for all ranges. Normal 
line-voltage variations affect this set- 
ting to only a minor extent. 


Electrolytics 

Ranges 5 to 7 can be used to meas- 
ure electrolytic capacitance, provided 
the effect of power factor is noted. The 
master will see the power-factor resist- 
ance (say Rc) simply as a decrease of 
sapacitive reactance, so that the indi- 
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cated electrolytic capacitance will be 
greater than the true capacitance (Xv). 
However, this discrepancy diminishes 
progressively to the left of mid-scale. 
For example, a 17-xf electrolytic with 
40% power factor is indicated 17 uf on 
the X 1 wf range, and 24 wf on the x 10 
uf range. Again, an 8-uf capacitor with 
a 5% power factor measures 8 vf on 
the < 1 wf range, and 10 wf on the < 10 
ef range. 

The power factor of nonelectrolytics 
is normally neglected but would be sim- 
ilarly indicated. For example, to an 
.012-uf mica, power factors of 5%, 10% 
and 15% were added_ successively. 
These additions went unnoticed on the 


.001 wf range; but on the 
range, the readings became .013, 
and .015. 

The formuia giving capacitance 
terms of relative voltage is present 
in an appendix. The calculation r« 
is shown in Table I and Fig. The 
table of resistance value (also in tern 
of relative voltage) is suitable for ca 
ibrating the meter scale. 


Inductance 

The dial of my meter show 
ductance scale. The inductanc 
multiplier is not engraved on the 
selector because I am uncertain 
accuracy. Inductance is | | 
pacitance, on the mete: 
extremely simple formula: 
Inductance 7 
(in henries) capacitances 

(i 

The 7 is an approximation, 
value being 7.036, derived as 
The relative voltage across 
ductive reactance xX Ww il ne the 
across a pure capacitive 
Hence on the meter X x 
substitution: 

27fL (henries) ai 
which simplifies to the above 
when f Thus, 
to 1 henry would be measured 
7 and up to 1,000 henries on 
This would limit measurement 
iron-cored inductors, such as 
power supply chokes. 

Concerning choke ratings, 
cor (Chicago Standard T 
Corp.) catalog states the fol! 


60 cycles. 


“Inductance varies with the amount of 
thru the coil Filter chokes are 
volts, 60 cycles, with maximum dc in wins 
Audio chokes are rated at 2 volts, 200 cy 
maximum dc in winding. Tolerance of mir 
plus 50% is maintained on all ratings 

In view of this wide rating to 
perhaps the following capacitanc: 
measurements, on four choke 
are not too bad: 


Range 
4 


Type and rating 


power, 10 h, 300 ohms _ 
power, 10 h, 300 ohms —_ 
power, 2h, 150 ohms “= 
audio, 2h, 660 ohms 24h 


One might assume, as fer elect 

that the lowest-range 

accepted; but here the second 

a notable exception, unless 

is in error. Measuring this chok« 

by the voltmeter-ammeter method, 

10 volts ac but no dc in the winding, 

indicated that the rating might indee« 

be in error (measured 22 h, “high’ 

readings being the rule by this method) 
Available literature 

manufacturers’ methods of 

chokes. The resonance method ofter 

cited in the literature (RApDIO-ELE¢ 

TRONICS, June, 1956, page 112) 

than likely incorrect. 


reaqding 


does not detai 


ating 


Other measurement methods 
As far as I have read 
raphy), the various types of capacit 
ance-measuring devices are never com 
pared in the literature. In fact, 
texts are blissfully unaware of accu 
rate methods other than by bridge 
Yet this comparative information 


(see hil or 


most 


RADIO-ELECTRONICS 





SMALLER THAN A 
PORTABLE TYPEWRITER YET 
Ma a 

/ COSTING HUNDREDS - 

' OF DOLLARS! 





Fig. 4—Basic measuring circuits using: 
a—<detector in series; b—detector in 
parallel, and e—bridge. 
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Fig. 5—Special bridge circuit using a 
spdt switch. 
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helpful to the technician, so that he 
may select the method best suited to 
his use. 
Only three capacitance-measurement 
methods appear possible, depending on 
the position of the detector (meter, 
electron-ray tube, ete.) in the circuit 
(Fig. 4). They are: series detection, 
parallel detection and bridge detection. 
Additional configurations do not appeat 
possible, except for interchange 01 
elaboration of the elements. 
In a special case of the bridge (Fig. * s 
5) Z Sear an infinite-impedance (an The MiG MiTE by SENCORE 
open switch) and D, instead of being a pve 
null detector, is a meter to equalize the 
voltages across Z:, X-. If D is a neg- The TC109 Tube Checker is a real money maker for the 
ligible load, we can say that Z. (usually and a trusty companion for engineers, maintenance men and « 
a variable resistor) equals X«. menters. Even students and hobbyists can afford the Mighty M 
All three are represented in con- their Own use or to service an occasional Radio or TV set. TI 
struction articles published by Rapio complete tester is a tremendous performer that spots bad t 
ELECTRONICS since January, 1955 (as by costly mutual conductance testers. 
far back as my files go). Table II lists New unique ‘‘stethoscope"’ approach tests for grid « 
pertinent data on these and on the leakage as high as 100 megohms, yet checks cathode curr 
Heathkit CM-1 (series detector) and the ting levels. Special short test checks for shorts between 
Knight-kit capacitor checker (bridge). The MIGHTY MITE will test every radio and TV tube 1 
In the series-detector design, the counter (over 1300!) plus picture tubes, foreign, five star and 
oscillator voltage must be high if the tubes (without damage). As easy to set up as a “speedy 
frequency is low (if the voltage is not easy to follow tube booklet. New tube charts free of cl 
high, the range is limited). Calibration operating instructions are screened on the front pane! 
procedure is always empirical because Check these plus Sencore features * Meter gion 
the detector impedance is effectively a easy reading behind TV set ¢ Stainless steel mirror in 
part of Z. By “empirical” I mean, to adjustment ¢ Rugged, all steel carrying case and easy 
quote construction articles, “pick up. a Smallest complete tester made ¢ Inner chassis can be 


couple of dozen good fixed capacitors” ferred to tube caddy, bench or counter. * Only 9*x 8"x 244 *.* W 
and “mark the meter reading with the 


capacitor’s value.” The Heathkit CM-1 

is supplied with four precision capac- See your 

itors and, because circuit response is Distributor 
eee 


linear, readings should be accurate. 


In the parallel-detection system, the if he cannot help 
oscillator voltage can be low without yeu, Pat will 


sacrificing measurement range. The 
oscillator and detector impedance must 
be included in Z. 

The null-detection bridge can be made 
the most accurate of all measurement 
methods. Moreover, only this type can 
measure the power factor apart from 
the capacitance. There are, however, 
disadvantages. At mid- to high-range 
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RECORDS SOUND BEST 
with 


VUACOR 


STEREODYNES 


the Stereodyne IL 
standard arms) or 
trim TA-12 arm-cartridge 
the 
stereo and mono 


Choos either 


n ail 


for most natural 


both 
recordings 


TA-12 
$49.95 net 


$29.95 net 


DESIGNED TO THE HIGHEST 
DYNACO STANDARDS 

* unequalled performance 

* outstanding ‘engineering 

* unsurpassed value 


Rigorous laboratory testing of 
every unit assures that your 
cartridge will exceed every 
specification. 

© Smoothest response 


to 15 KC. With 
test disc 


+2 db from 30 cps 
standard Westrex 1A 


True stereo: More. than 22 db channel 
seporation effectively maintained through- 
out the audio spectrum, with accurate 
balance and proper phase relationship 


Superior tracking: highest compliance, 
low mass, plus exclusive) symmetrical 
push-pull design for minimum record weor 
and lowest distortion 


plete freedom from hum 
Hear and compore it at your 


favorite dealer's showroom 


Write for complete specifications 


DYNACO, INC. 


3912 Powelton Ave. * Phila. 4, Pa. 
CABLE ADDRESS: DYNACO, PHILA 








TABLE li—Previously Published Data on Capacitance Meters 


Oscillator 


Reference Frequency Volts 


Series detection 
Sept. ‘58, p. 109 
Apr. ‘59, p. 39 
Aug. "59. p. 88 
Heath CM-I 

Parallel detection 
March ‘57, p. % 
the present article 

Bridge detection 
March ‘55, p. 106 
July "55, p. 40 
Feb. ‘57, p. 60 
Aug. ‘58, p. 80 
Knight-checker 


audio frequencies, measuring 
nents must be shielded or 

will suffer. Also, the detector is 
tically limited to headphones, a 
advantage in noisy surroundings. At 
60 cycles, components un 
shielded. A visual detector is 
tically universal, although there are 
complaints that the electron-ray tube 
is not completely satisfactory (RADIO 
ELECTRONICS, January, 1956, page 180) 
To cover a wide measurement range, 
the oscillator voltage must be relatively 
high. Sometimes this voltage is 
than should be impressed on low-voltage 
ldw-capacitance electrolytics. 
ple, if the oscillator 
series with the usual 2-yf 
then 10 volts of raw ac will be 
pressed on a 10-uf rolytic 

damage a 25- or 50-volt 

and almost 
damage 6- to 15-volt transisto1 
of the 
construct a 
ment. For 
definite meter 
hunting for 


com po- 
accuracy 
prac 


dis 


can be 
prac 


highe 


For exam 
voltage is 60 in 
standard, 
im 
elect This 
may 
capacitor, certainly 

types 
decided 
parallel-detection inst 
speed of 


Because above, I 


measurement, a 
reading is preferred to 
a null indication. END 
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Appendix: Capacitance Calculation 
(1) througt 

and through the 

reactance (X-) ir 

(R Xe*) l 


In Rs we 


Input current flows 


istance (R«) 


include the ac 


transformer which in practice 
ompared to the 
100 ohm Phe detect 
Ee across Xe, so the 
Xel k 

(Rx? + XA)” 1 I 


Solving for Ec and converting X 


( Xz : 


va (4n° f? R 
1) 
From 


we cal 


minimum measur 
r mea 


n of I 


used, 


relatic 


ulate E by 


power of 10 valre 


this 
values to Cx 
E, a 


will 


nominal full-scale 
then be 


So if 


meter 
given in termes 
a 0-to-10 scale i 
by 10. For 


the values by 12, et« 


scale 
tabular values a O0-te 

Table I 
place logarithm table 
data 


using a five- 


formula and are derived 


fashion. 














“Of course, 
eally, I'll 
charge you 
house call.” 
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WATCH THAT 


FUSE = 


- 


_ REPLACEMENT 


The fuse that fits isn’t always the right one! 


By JAMES 


HE mushrooming growth of electrical 

apparatus has helped the lowly fuse 
rival the vacuum tube in abundance 
and variety. There are sizes and shapes 
to fit any application—from circuits 
requiring slow-blow types for electric 
motors to vibrationproof fuses (see 
diagram) for aircraft and mobile equip- 
ment. All come in a wide variety of 
amperage ratings from the 1/500-amp 
8AG fuse designed to protect sensitive 
instruments to the 9AG with its 50-amp 
rating for Diesel trucks. All serve the 
needs of industry (and the home). 
What would our costly circuits be worth 
(even home TV’s) if a malfunction of 
one part could destroy many others? 
Fortunately, with the aid of the fuse, 
we can buy protection for a few pennies. 











An anti-vibration fuse (a) and a stand- 


ard type (b). 


But there are limitations. Failing to 
note a few important facts about fuses 
can negate their usefulness and prac- 
tically eliminate their money-saving 
potential. The electric windshield wipers 
on a friend’s car failed one winter day. 
He tried to get things going again by 
inserting another fuse. He didn’t bother 
to observe the markings on the one he 
took out. The one he put in was chosen 
merely because “it fitted.” It blew. An- 
gry, he wrapped cigarette foil around it 
and tried again. That fixed it. Every- 
thing was fine until a severe snowstorm 
-saused the wipers to bind momentarily. 
He had no protection. The electric motor 
burned out. Cost—$4.75 plus labor. 
Choosing the correct fuse in the first 
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place would have been less costly. 
Moral: do not chose a fuse replacement 
by size alone. 

In our plant, we make fire engines, 
and fuses play an important part in 
the intricate lighting network of a 
truck. Where time is sometimes short, 
choosing the wrong fuse can be a seri- 
ous mistake. Our wiring networks feed 
flashing lights, signal warning lights, 
compartment lights for night operation, 
and panel lights. 

Three of the fuses (to give only one 
example) are the same physical size 
but have amperage ratings of 5, 20 
and 30. Think what could happen if a 
5-amp fuse were inserted in a 30-amp 
circuit or vice versa because someone 
chose a fuse by size alone. In one case, 
the circuit would not stand up. In the 
other, there. would be no protection. 

Auto manufacturers have made every 
effort to guard against over- or under- 
fusing by adopting a system in which 
fuse lengths correspond to amperage 
ratings. The shorter the fuse, the lower 
the amperage-carrying capacity. The 
longer the fuse, the greater the current 
capacity. But they have been victims 
of progress, just as the changing de- 
signs in automobiles keep new cars old. 
According to Mr. A. M. Kalata of 
Littelfuse Inc. of Des Plaines, IIl., it 
is an inheritance of the past which 
progress has outdated. He says, ““When 
the fuse industry first went into the 
manufacturing of fuses, they were 
primarily for the automotive trade. 
The Society of Automotive Engineers 
started a particular new line with the 
thought in mind that each amperage 
would have a different physical length. 
But the line got too big. Consequently, 
they reverted to the commercial stand- 
ard field or nomenclature, as we know 
it.” To name a few, there are 1AG, 
3AG, 4AG, etc. The old SFE line (which 
is still the prefix for the automotive 
fuses) is still with us. For example, 
you’ll still find SFE 20 and SFE 14 
fuses widely used in autos to protect 
car radios. Others, like the SFE 6 and 
SFE 9, are used for headlight circuits. 


How do the newer fuses—1AG, 3AG, 
etc.—differ from the old? First, the 
SFE line maintains the standard that 
fuse length corresponds amperage. 
The new fuses, like the 1AG and 3AG, 
have a standard length for each type 
regardless of amperag« you can 
get a 3AG fuse inches 
long in any amperage from 5 to 30, 
while only the 20-amp SFE the 
same length. If you wan 30-amp fuse 
in the SFE series, ler vould jump 
to 1 7/16 inches , 

The variety f f 
length type continue LAG, 
5AG and on throug! ypes. Each 
group has its own p: ir use. Each 
group has a particul 

When replacing note the 
nomenclature stamped on the barrel 
and put in a similar e. Don’t 
fuse just because 
guide in 
equipment 

Determine 


of the 


Thus, 


which 3 1% 


has 


the one- 


the 


use a 
rough 
choosing fuss for original 
follow these 
the p dimensions 
fuse to be used. Ther 
fuse that has the 
capacity the 
are working with ( iit in 
momentary surges oc it you 
want to sacrifice protection by 
higher in fusing, cl 
fuse, which has a } 
withstand heavy 
on shorts 

I’ve often see 
by the voltage 


choose a 
ent-carrying 
If you 
which 
don’t 
going 
slow-blow 
lag. It can 
Ww quickly 


circuit ills for 


confused 
1 on some 
fuses—32 volts or 2 ts, for exam- 
ple. This simply 32-volt 
fuse can be usé n any circuit up to 
32 volts. Or a 250-volt f al 
in any circuit up to 
application calls for 

fuse you get is marked 


but 


the 


1 be used 
If your 
and the 
proper 
work 
little 
END 


amperage, 250 ts will 
satisfactorily, but it 1 st a 


more, 





COMPARISON OF FUSES 


Current Rating 
(amperes) 


3AG 


Length 


nches) 


SFE SFE* 








a — 


*All f ‘ t neter 


and 1% inches 





A listing of two series of 32-volt fuses. 
Note that the 3AG types are all 4 inch 
in diameter and 114 inches long. The 
length of SFE autometive fuses changes 
in relation to current rating, making it 
impossible to put too large a fuse in a 
circuit. 
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Neatest Tool Trick 
In Years! 


“PIGGY-BACK” SCREW DRIVER OFFER 


Look What You Get! 


1 Reversible Blade with 


Handle with p 
3 Re n 
V4" Hex Socket hg Piftii oe + : 


Only $1.28 complete (Dealer Net) 


Midget 
Driver + 


A regular Vaco instrument-type screw 
driver is included FREE in this deal with 
the purchase of a quality VACO DU-1 
Reversible with dual purpose 
and Phillips bits and 14” hex socket on 
,.dome of handle. 


Midget Driver FREE! 

The midget driver handle, as illustrated, 1 
“piggy-back” into the hex socket of the DU- 
handle dome. This gives extra length and pre 
cision control when working in hard-to-get-at 
places. 





regular 





Look for this display or ask your Parts Distributor 
for the VACO DU-I1 “Piggy-Back” offer. 


VACO PRODUCTS COMPANY 


317 East Ontario Street, Chicago 11, Illinois 





([Tlencury) otters you MORE TUBE TESTER for your money! 
CHECKS ALL RADIO 


Although low in price the Mode! 103 has 
a range of operation that will outper 





AND TV TUBES FOR: 


i Cathode emission 

Shorts and 
leakage 

Grid leakage 

Gas content 


Housed in sturdy gray- 
hammertone steel! case 
with retractable handle 


Model 103 $4775 
TUBE TESTER Net 


MERCURY ELECTRONICS CORP., 


form more expensive tube testers 


Here’s how easy it is to test all tubes com- 
pletely, accurately——IN JUST SECONDS! 


@ set 3 controis §@ Insert TuBE 
@) PRESS QUALITY BUTTON 


@ Tests picture tubes with a specially de- 
signed built-in CRT! socket 
@ Positively cannot become obsolete... 
circuitry is engineered to accommo- 
date all new tube types 
@ New tube charts furnished periodice 
ally to registered owners 





See your electronics parts distributor 


77 SEARING AVENUE, MINEOLA, NEW YORK 
West Coast Office: 4306 W. Victory Bivd., Burbank, Calif 


A VERY DIVERSE group of prod 
released this month. There 
me amplifier transistors, Zen« 
150-watt power transistors 
of tubes for ac—de radios. 


2N776, -777, -778 
A family of 
diffused-base 
amplifier applications. The 
feature a typical power gair 
at 12.5 me. Each transistor 
ferent beta range, making 
to use these transistors in | 
and wide-band video amplifie 


® 


silicon 
transistors fo. 


One! xs 


3.5K 


a -i 
| Ha 


4a 
st 


15-75 
- 


{ 


BASE 
EMITTER 


~~ 
nt 
a 
© 
«™ » 
ue 
~- oO 
5 
~ x 
a0 
ze 
oO 
Su 
24 
“ 
v8 


TI-PRi=20T,N°28 ENAM 


WIRE CLOSE-WOUND ON 2N7 76.7.8 
1/4" 0D COIL FORM 


CAMBION LS6 FORM WITH RED CORE 
SEC= 8T,N°28 ENAM WIRE CLOSE -W 
-PRI=23T (OTHERWISE SAME / 
SEC SAME AS Ti SEC) 
Maximum ratings of 
ansistors are: 


8 


Vv 
Vv 
Ves 
le (ma) 
P {mw} 
gain characteristi 

2N776 

2N777 

2N778 
be diagram shows a ty} 


stage 12.5 mc amplifier using 


2N174, 2N1100, 2N1358 

rhree 
have a 150-watt power ra 
intended for power applicat 


‘doorknob” trar 


-~ 
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T’S HARD to make a dollar in this 

TV service busine And call- 
backs on tubes make it even tougher. 
That’s why Sylvania concentrates on 
making tubes that perform better and 
last longer. 


Take the new Sylvania 1G3/1B3, for 
example. The improved filament has 
increased life span and operates at 
reduced temperature. Plate is extra- 
big. Volume of space between it and 
the filament is enlarged. (That adds 
to “cooler” filament operation with- 
out lowering emission capabilities, 
and cuts probability of plate-to- 


filament arc-over.) Glass envelope 


Bistivity. This reduces electrolysis and 
mhe development of gas and leakage. 


® urther, every new Sylvania 1G3/1B3 


S tested for emission, for arcing and 
plectrical stability at maximum rat- 
ngs, and arc-over-proofed at higher- 


See han-rated plate voltages to give extra 
meassurance of long tube life 


So, give yourself a break. Replace 
defective 1G3/1B3 high-voltage rec- 
tifier tubes with the new long-life 
SYLVANIA 1G3/1B3. Available 
from your distributor . now! 
Electronic Tubes Division, Sylvania 
Electric Products Inc., 1740 Broad- 
way, New York 19, N. Y. 


Subsidiory of GENERAL TELEPHONE & ELECTRONICS x) 
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As easy 
as using — 
a screwdriver 


EVERY ROOM ATV OR FM 


ENTERTAINMENT GENTER 
NEW BLONDER-TONGUE 
TV/FM HOME SYSTEM KIT 


It’s so easy to enjoy brilliant TV or FM performance on up to 


four sets. Good reception starts with a remarkable new indoor 


LSS 


antenna pmo) installs easily in attic or other 


convenient indoor areas. 
the need for an outdoor antenna, yet provides the reception 


In primary signal areas, eliminates 


capabilities of an outdoor antenna. The TV signal is distributed 
by a quality engineered 4-set coupler Oi: providing exact 
match, low loss, interset isolation. And, you get sparkling TV 
or FM performance 

here. Only $9.95 list 


engineered and manufactured by 


(Be BLONDER-TONGUE LABORATORIES, INC., 9 ALLING STREET, NEWARK 2, N. J. 


Canadian Div.: Benco Television Assoc., Ltd., Toronto, Ont. Export: Morhan Export Corp., New York 13, N. Y. 
home TV accessories © UHF converters © master TV systems © industrial TV systems © FM-AM radios 
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a beta gain of 25-50 ata 5-amp collec- 
tor current are needed. 
Maximum ratings of these Motorola 
transistors are: 
-1100 -1358 
Ves 100 80 
Veo 80 60 
le (amps) 15 15 
ls (amps) 4 4 


Squarer square corners 

Nearly square corners on new 19 
and 23-inch picture tubes have ex 
panded the useful viewing area to 
than 95% of the area needed to displa 
all picture information transmitted. A 
though the tubes are almost identica 


more 


1 


in height and width to typical 17 
21-inch versions, they have 11 
screen area (17 square inches) 
conventional 17-inch tubes and 8 
area (20 square inches) than 2 
tubes. A look at the 23-inch We 
nouse 23FP4 shows just how 
the corners are getting. 


18FX6, ISFW6, I8FY6, 
34GD5, 36AM3-A 

Here are five tubes that car 
the tube complement of an ac 
radio. All are 7-pin miniature 
have 100-ma heaters. A compl 
radio using these tubes would 
power consumption of about 20 watts 

The 18FX6 is a pentagrid converté 
intended for use with grid 3 a i 
input electrode; and cathode, grid 1 
grid 2 uses as a triode oscillator 


nave 


The 18FW6, a remote-cutoff 
for use as an rf or if amplifie 
has a 4,400-umho transconduct: 
li-ma plate current. 

The 18FY6 is a twin-diode, high-mu 
triode intended for use as an AM detex 
tor, age and af voltage amplifie: 


GT 
ISFY6 
The 34GD5 is a beam 


power tube 


designed for the output stages of small 
ac—de radios with 110-volts on the plate, 
| it can deliver 1.4 watts of audio. 


The 36AM3 is a half-wave rectifie: 
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NC 
36AM3-A 
Together, these 5 tubes become an AM 
ac—de radio team. 


IN3016 through IN305! 

A series of Zener diodes rated at 
1 watt range from a 6.8- to a 12-volt 
unit. Silicon, diffused-junction types 
with sharp zener knee; 5%, 10% o1 
20% tolerances, as desired. 


FORWARD 

CHARACTERISTIC 

TYPICAL 

(ALL TYPES) 
—____—_—_> 


ly,*-25MA 





Lt 27 T VeIvOLTS 
: ) 
== +40 | 1 19.5 


1 MA 


GIANT 1961 
204 PAGE 


CATALOG 

















ANNUAL CATALOG 61 


‘Gi nny 


KK ERK 





SAVE UP TO 
50% ON B-A 
SELECTED 
KITS 








TOP VALUES 
IN POWER 
AND HAND 

TOOLS 





< S Guarantee 
REVERSE == eae “in 


7 
20 a. Jaan 
ss ] CHARACTERISTIC 


as ho 

HI-Fl AND 
> STEREO 

(APPROX ACTUAL) — wes ah a pen Se 

IN3OI6 THROUGH IN3OSI 7 Complete Buyinay Guile fr Locrgthing me 


: ; 
Ratings of some of these 


units are: RA D 4 oO TY | 
oe 6 CS ELECTRONICS 
1N3028 22 29 


1N3036 7 3 {00'S OF 
1N3040 68 9 NEW ITEMS 
1N3044 100 LISTED HERE 


6 
aaaet = . FOR ist TIME 


',M2.4AZ through ',M6.8AZ 

A series of %4-watt Zener diodes for 
use as constant-voltage references fo1 
2.4- through 6.8-volt applications. The 
units in 5%, 10% or 20% tolerances. 
The cathode end is indicated by a color 
band. When the diode is operated in the 
Zener region, the cathode end will be 
positive with respect to the anode end. 





(TYPICAL FOR 
IN3031) 


on ar an 


REVERSE VOLTAGE 


Q CATHODE 





Motorola 


U PAGES 
OF BARGAINS 
NOT IN ANY 
OTHER CATALOG 


Zener Max dc Zener 

Voltage Current (ma) 
IN3016 6.8 100 
1N3020 10 65 











BURSTEIN-APPLEBEE CO. Dept. RE 
1012-14 McGee St., Kansas City 6, Mo. 


(—- Send Free 1961 B 


4 Catalog } 


RUSH COUPON 
TODAY! 


NAME 
ADDRESS 


city = . 
= ap EE ae Se eS llUlUlLDC OE es ee 
o— oe 


or Ett | Unbelievable LOW PRICES! 
(APPROX ACTUAL) -270" NOT KITS... But Factory Wired and Guaranteed 


re oven, HIGH QUALITY INSTRUMENTS 
Motorola units are: ent teeta New! TC-75 Univ. Combination | 
le - 
SIGNAL © OBS sicna tracer | 
GENERATOR (Mm Ses... a 
ontet er tester 


Provides highly 
stable signal. Gen- 
erates R. F. fre- 


.095"DIA 





Max Zener 
Zener Imped Current 
Type Voltage (ohms) (ma) I : 
V4M2.4AZ 2.4 60 70 I 
VyM2.7AZ 60 65 | 
V/4M3.0AZ 55 60 
V/sM3.3AZ 55 55 quencies from 150 


V/4M3.6AZ 50 52 vanaied jinn miteey ates to. 50 
Megac es. f . to 12.5 c. on Fun- 
/4M3.9AZ 49 t damentile and froma 11 Me. to 50 Me. on 
V/4M4.3AZ 46 | Harmonies). R.F. is obtainable separately 
Vi4M4.7AZ 42 | or modulated by the Audio Frequency. 
V/4M5.1AZ 39 Measures 7%” x 7%” x 6”. Weight 8 Lbs. 
VaM5.6AZ I 


36 Complete—only $14.95 ~ 


Plus speaker ibstitut r ibstitutor 1 
Plus substitute 100 | 
Plus field tutor tute 

Plus voice coil substit | 
Plus signal 

Plua univer | 
Plus experimenta H 


Complete—only $19.95 ! 
33 lorder directly from METROPOLITAN ELECTRONICS © 106 Fifth Ave., New York 11, N.Y. 


V/4M6.2AZ 
V/4M6.8AZ 


@ONe—-NwwoeWwon 
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It's smart to get the BEST and keep 
the rest of your PROFITS! . with 
EMC TEST EQUIPMENT... the finest 
quality line of precision instruments 
at the lowest possible prices. 


Mode! 102 Volometer 

Features a 342°, 2% accurate—800 microamperes 
O'arsonval-type plastic front meter with C 

anges; and the same zero adjustment 
resistance ranges. Specifications AC Voltage 
5 Ranges: 0 to 12-120-600-1200-3000 voits. DC Voit 
age—5 Ranges: 0 to 6-60-300-600-3000 volts. AC Cur 
rent—3 Ranges: 0 to 30-150-600 ma. DC Current—4 
Ranges: 0 to 6-30-130 ma. 0 to 1.2 amps. Two Resist 
ance Ranges. 0 to 1000 ohms, 0 to 1 megohms. Medel 
102. Wt 1 ib. 5 oz Size: 3%" « 64%" x 2°, $14.90 
Kit, $12.50 


Model 204 Tube-Battery-Ohm 
Capacity Tester 

Emission tube tester. Completely 
flexible switching arrangement 
Checks batteries under rated load 
on “reject-good” scale. Checks con- 
denser leakage to | meg Checks 
resistance up to 4 megs. Checks 
capacity from 01 to | mfd. Medel 
204P, illustrated. $55.90. Medel 
CRA, Cathode ray tube adaptor, 
$4.50. 


Model 700 RF-AF Crystal 
Marker TV Bar-Generator 
Complete coverage from 18 cycles to 108 
megacycies on fundamentals Bar generator 
for TV adjustment with a variable number 
| of bars available for horizontal or vertical 
alignment. Square wave generator to 20 
hilocycies. Wien Bridge AF oscillator with 
} sine wave output from 18 cycles to 300 
} hilocycles. Crystal marker and amplitude 
control. Individually tuned cons. Constant 
RF output impedance. Steoped RF attenu 
ator. Variable percentage of modulation 
Medel 700 $5 


Mode! 205 Tube Tester 

Uses standard emission test. Tests 
all tubes including Noval and sub 
miniatures. Completely flexible 
switching arrangement Checks for 
shorts, leakages and opens 

Medel 205P, Hand rubbed oak car 
rying case, $47.60 (illustrated), Kit 
$36.20. Medel CRA, Cathode ray 
tube adaptor, $4.50. 


Model 104 Volometer 
Features a 442°, 50 microampere meter, with 3 
AC current ranges and 3 resistance ranges to 20 
megohms. Specifications OC Voltage: 5 ranges 
(20,000 ohms per volt): 0 to 6-60 360 600-3000 
volts. AC Voltage: 5 ranges (1 000 ohms per volt) 
0 to 6-60-300-600-3000 volts. DC Current —3 
Ranges. 0 to 660-600 ma. AC Current—3 Ranges 
0 to 30-300 ma. 0 to 3 amps. 3 Resistance Ranges 
0 to 20K. 0 to 200K, 0 to 20 megs. 5 OB Ranges 
4 to +67 DB. Medel 104, with carrying strap 
Wt. 2 ibs. 5 oz. Size: 54%" 16% 1 2% , $26.95; 
Kit, $19.95. Medel HVT, 30,000 volt probe for 
Mode! 104, $7.95 


(os - & & FF fF FF hO.LhUm.LUDLUD.LUDGLUDLUWG UG 
Yes, tell me more, send me FREE a detailed 
Catalog of the Complete EMC Line. Dept. RE-126 
NAME 
STREET 


CITY 
Electronic Measurements Corp. 


E M Cc 625 B’way, New York 12, WN. Y. 


Ex. Dept., Pan-Mar Corp., 1270 B'way, New York |, N.Y. 
=— a ee ee ee oe ee ee ee oe oe oe 
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COMPONENT SUBSTITUTER, 
model 500, Substitutes 20 values of re- 
sistors from 33 ohms to 10 megohms, 10 
values of capacitors from .0001 to 0.5 zf, 
10 values of electrolytics from 4 to 330 





uf, power rectifiers up to 55 ma, crystal 
diodes. Continuously variable power re 
sistance up to 5,000 ohms, and bias volt 
ages up to 15 volts either polarity 
Hammertone-finish steel case, carrying 
handle folds back to tilt instrument 
when in use. Mercury Electronics 
Corp., 77 Searing Ave., Mineola, N. Y. 
GRID-CIRCUIT TESTER, GCT-9, for 
all TV tube types. 6AF6 eye indicator 
Checks grid emission, leakage, cathode 
continuity and _ interelement 


shorts. 


Metal case with exposed panel (GCT- 


| 9S) or portable carrying case (GCT- 





| 


9W). 6% x 6% x 2% inches.—Seco Elec- 
tronics, Inc., 5015 Penn Ave. S., Minne- 
apolis, Minn. 

POCKET METER. Serves as ohm- 
meter, decibel meter, de micro- or milli- 
ammeter, and de and ac rms voltmeter. 
Also reads inductance, capacitance and 
relative signal output. Pair of test 


prods. 6 x 4 inches.—Audiotex Mfg. Co., 
Div. of Textron Electronics, Inc., 400 S 
Wyman St., Rockford, Il. 
LABORATORY SCOPE, 
Wide-band or high-sensitivity operation 
Regulated power supply. Sweep-fré 
quency pulse output on panel termina 
Wide-band vertical amplifier, flat with 
in 1 db from less than 20 cycles to 4.9 
me. 2-range vertical sensitivity fron 


model 600 


20 mv/inch. Uniform horizontal amp 
fier response within 2 db from less tl 


Qe 


pe ERT 

20 cycles to 200 ke. Linear sawt 
sweep, 10 cycles to 100 ke. Input 
bration voltage 10 volts peak t 
Camera studs for mounting standar 
5-inch scope camera. Accessory ‘ 
available. 15 x 9% x 13 inches Jack 
son Electrical Instrument Co., 124 
McDonough St., Dayton, Ohio. 


TEST PANEL, models 610-50: 
550, 610-650. To add to manufactu 
500, 550 and 650 tube testers for 
all new, future and foreign tubs 


Completely wired.—B&K Manufactur- 
ing Co., 1801 W. Belle Plaine, Chicago 
13, Ill. 

RESISTOR-CAPACITOR TESTER, 
model 311. Lab-type bridge circuit. 4 
capacitance ranges from 10 sf to 1,500 


; 


uf. 4 resistance ranges from 1 ohm to 
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150 megohms. Fully variable de voltage | 
up to 450, 1% precision resistors. 5% 
capacitors. 6E5 null indicator tube. Kit 
or assembled.—National Radio Insti- | 
tute, 3939 Wisconsin Ave., Washington 
16, D. C. Request Circular 50151. 


OUTPUT TRANSFORMERS, 65-watt | 


high-fidelity, BO-15 (shown). Use with 
6550, EL34 or KT88’s for 40- or 60- 
watt hi-fi amplifier with tertiary feed- 
back construction. Total harmonic dis- 
tortion less than + 1 db 20 to 10,000 


cycles; 1 db 20 to 20,000 cycles power 
response. Request Bulletin CT-47. VO- 
110, VO-111 and VO-112: Isolation types 
with turns ratios of 16:1, 18:1 and 8:1. 
18,000-, 20,000- and 7,000-ohm primary 
impedance. OV-113: autoformer type 
with turns ratio of 15:1 and 13,000-ohm 
primary impedance. Request Bulletin 
571.— Chicago Standard Transformer 
Corp., 3501 Addison, Chicago 18, Ill. 
AXIAL LEAD RESISTORS. 3-, 5-, 
7-, 10-, 15- and 20-watt. Resistance 
range from 0.24 to 6,200 ohms. Stand- 
ard tolerances of +5% and +10%. 


Ke 


Af ae 
Fireproof. Heavy-duty precision crimp 
termination.—International Resistance 
Co., 401 N. Broad St., Philadelphia 8, Pa. 
AUTO-RADIO-CONTROL RE- 
PLACEMENTS, A/U-1 and A/U-2 for 


Automatic Universal radios used in 31 
lines of foreign autos; A/U-3 for 1957, 
1958 and 1959 Fords.—Centralab Div. of 
Globe-Union, Inc., 900 E. Keefe Ave., 
Milwaukee 1, Wis. 

CRIMPING TOOL, CT-3050. Crimps 
terminals in wire ranges 22 through 10. 

oe 


Cuts and strips wire. Shears bolts and 
screws.—Waldom Electronics, Inc., 4625 
/. 53rd St., Chicago 32, Ill. 
ATR TUBE PROTECTOR. Use with 


They’ll do a complete job 
on radio and hi-fi building 


Dual Heat 
Soldering 
Gun Kit 


Features the tool that’s indis- 
pensable in electronic soldering 
and the favorite of service 
technicians ... the new Weller 
Dual Heat Gun. Heat and 
spotlight come on_ instantly, 
and 2 trigger positions give 2 
soldering temperatures. 
Switches instantly to low 90- 
watt or high 125-watt heat as 
your job requires. High effi- 
ciency, long life tip gets into 
tight spots. Cleaning brush, 


soldering aid, solder included. 


FOR FINISHING CABINETS, SPEAKER MOUNTS 


Weller Power Sander 


MODEL 
8200K 


$795 


Sands wood smooth in a jiffy wit 
25 sq. in. sanding area and 


strokes a minute 


Assorted 


paper, polishing cloth ir 


parte Distributors WELLER ELECTRIC CORP., EASTON, PA. 
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‘ 5 any e¢ ipment having 100 t 
ORDER ’ ve out Something every a ly eo _ tee hamme 
YOUR nll aang 4 — case. — rele 

ur Mad visi ‘ io Co., St. Paul 1, Min 
YOUR ee acamler- JITAPE RECORDER OWNER Site ecoh oe saci 


- aehew a SHAFTS for repait 
assembly and i ; coil replacement. Coils wit] 
KITS FROM = \_ finishing would like for Christmas 


finishing costs... 


\ t the fun of 
HOMEWOOD \ "doing.it-yourself”! 


"" $7.95 


MIXES 2 
SOUND SOURCES 
(1) Voice with record 


MODEL § | - or radio. (2) 2 Mics in 
different places. (3) In- 
* oe | <— st en c - 
Factory assembled, ready for finishing. Makes \} Ra née Ground music. No tech. | Studs on top in photo, repaired 
your 8” speaker sound like a million! Made of } Ji\4 ~ | nical knowledge neces- below. 6. sizes. Supe rex Electronics 
2” hardwood ply, beautifully grained and A omy Corp., 4 Radford Pl., Yonkers, N 
smoothly sanded. 10” h. x 16” w. x 9” d. 9 Ibs. Built-in volume control for each sound source. Ask for TONE ARM Unipoise mie 
Order two for matched stereo performance. | free reference guide No. 236 to select proper ‘‘Mini-Mix.”’ See ie : 





ride 
integrated Stereo Fluxvalve 
MODEL 1 Flat response within 2 db 20 


42 cuble feet of battle 4 CHANNEL MIXERS cycles. sectiemed oan per chant 


est, cleanest bess re- Add to the enjoyment and versatility of Record- 
sponse from any 12” ers. User can blend or fade out signals for pro- 
er wake cade ty, fessional type recordings. 
with pre-attached bracing po ane type per- 
cleats for easy sssembly. mits mixing up to 4 
Kit includes everything sound sources from 
you need for as- “bly. TV, Radio, Phonograph 
x 20” w. x “¢ or Microphones to one 
(5” legs). 25 ibs. 1.55 input of Recorder. ee 
Stereo type provides — 

MODEL 2 for Stereo music ac- 

Clear-grained on four | companiment to narration of home movies, etc. ‘ 

sides for bookshelf or 

floor use. Acoustically See your Hi-Fi specialist or write for name of channel separation. 2 to 5 gr: 


accurate for 12” sys- dealer nearest you. ing force b 
Sauna, Gith adentae ing force. Mounts on 15% i 


board for 8” speakers. ® 5579 N. Elston Ave motorboard. 6 oz. -Pickeri ing & Co,, In 
t n reso- a. ta Al . 
mances,, tproves. bess REVERBERATION COMPONEN1 


response. 14” h. x 21” w. | Reverbatron. Combination reve 
x 1134” d. 20 Ibs 


and echo unit. Compatible v 
in'Walnut, $19.95 aga BAND KIT SALE ) 
' ‘ oe 


MODEL 13. Finishing kit ncludes gene ous quanti: K hese were na , i 
f every thing you need to d As ! mi) t ~ew Fs t,t = 


inten 0 plu rush. sa ape crystal, FCC f Inst 











12 VOLT TRANSCEIVER KITS : are 
Te e. A 6 VOLT TRANSCEIVER KITS. ...... .$22. oy 5 
reight collect. Please send cheek or M.0. (No CC FAMOUS MAKE CITIZEN BAND & 

| XMTG CRYSTALS. 
HOMEWOOD INDUSTRIES, Inc. || 3 ELEMENT CB BEAM ANTENNA... ..$11.99 seuntitiens Miaahdaahen 
26A Court Street, Brooklyn 1, N.Y. sical cus taie Petes Meat hte 7 ne amp ifiers. tlectronics 
Please send me: ues! Sort 0 COD In Shpg. Weight function and percentage 


() Model 6 () Model 1 ( ) Model 2 (Birch) (Walnut) chanical portion uses 2 d 
() Model 13 GROVE ELECTRONICS, Dept. RE. discrete pitch driven by 2 


() Homewood catalog 4078 Milwaukee Ave. Chicago 41, Illinois controlled by electronic part 
1 enclose remittance in the amount o Rayment Co., 1926 E. 12th 
Please mention ow 
Address | PROJECTOR, cone type, 
RADIO-ELECTRONICS inch-diameter cone speak 
when answering advertisements quency response to 120 cy 
%. 


na > 
110 VOLT TRANSCEIVER KITS - s ey 











Name. 








City. 








Of The WORLD’S 

FREE Catalog :iyist cov't 
SURPLUS ELECTRONIC BARGAINS 
AUTOMATIC CONTROL UNIT = Pe i Ey gy 


- A Adapter strap for electri: 
° Industrial @ Electronic Autotune @ Railroading P ; I ceili =; Sete 
V 60 cycle 1 veg HP agneer type motor with automatic gear . . direct ; wall or celing mou 
et assy pre-set moto stops at any 10 positions within | ae bell diameter; 14-inch over: 


1 
eared 





02 deck 12 position ceramic wafer switch Atlas Sound Corp 1 449 29th St 
plug-in socket an al control panel has > : , ” 


select light dimmer control, & switch for local or - lyn 18, N. Y 
te opertaion. Part of RDZ-1 Trans Aut vtune Assy Coll ins EXTENSION SPEAKER SYSTEM 
WA] e: 9x4x6", Stock No. RE-23491— “% eae 7 a ; : 
: NEW Boe $44 bee} wall mounting, PT-2. 3 inches deep. ( 


: 9-inch inverted woofer, 3 x 5 
FAIR R A Y 7 oO Ss ,. @ fe Ss tweeter, bass relief port. 8-watt 
Eatacoal ARENT) Tee OM TCE RD Weel rom | fending: S-ohm impedance. \ 


ond speaker in monaural or st¢ 
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tem. Blonde or mahogany.—Utah Radio | 
& Electronic Corp., 1124 E. Franklin St., | 
Huntington, Ind. | 
SPEAKER ENCLOSURE, model 8. | 
adapter | 
acoustic 
birch 


Accommodates 12-inch speaker, 
for 8-inch. Factory-installed 
damping material. Unfinished 


4 


veneer, full-face grille cloth, 
flared legs. 18 x 29% x 17 inches.— 
Homewood Industries, 26 Court St., 
Brooklyn 1, N. Y. 


BOOKSHELF LOUDSPEAKER, L-!. | 


Mounts vertically or horizontally. 50 to 


14,000 cycles. 
ohms. Handles 16 watts. Unfinished wal- 
nut ready to oil. 15% x 9% x 8% 
ine hes.—Paco, 70-31 84th St., 

Te: Be 


TURNTABLE AND ARM, 


ie 
ur 


or chrome finish. Matching walnut base. 
-Dyna-Empire, Inc., 1075 
Ave., Garden City, N. Y. 


TAPE TRANSPORT, Collaro Studio. | 
3-motor. 1%, 3% and 7% ips. | 


3-speed. 
4 -track stereo—monaural recording and 





reproduction. Up to 7-inch reels.—Rock- 
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5-inch | 


Speaker impedance 4-8 | 


Glendale 


Trouba- | 
dour, 3-speed mono-stereo, Satin gold | 





StancoR 


has a complete line of 


RF-IF COILS 


The Stancor name is a 
synonym for quality and 
dependability. Just as you 

rely on Stancor for the 

best in exact replacement 
flybacks and yokes, 

so you can expect the 

highest standard of 
performance from Stancor 
coils. Your parts 
distributor has them 
in stock. 


ae 


( 


Ay 
a 


CHICAGO STANDARD TRANSFORMER CORPORATION. 


$501 ADDISON STREET CHICAGO 18, ILLINOIS 





Stewart 








CONVERT YOUR TUBE TESTER INTO A HIGHLY 
EFFICIENT PICTURE TUBE TESTER. 


No other CRT Adapter does 
me, as much as the MULTI-HEAD! 


~ TEST ALL 
BLACK AND 
WHITE PICTURE 
TUBES 


m TEST ALL 
COLOR 
PICTURE TUBES 


Model MH-1 $] 45 


MULTI-HEAD Net 


ANOTHER TESTER INTO A HIGHLY 


LLY, 


SERVICE AID 


The MULTI-HEAD incorporates: 


@ 12-pin socket—for ali standard base black and white tubes 

@ 8-pin socket—for ai! 110 degree narrow-neck RCA type tubes 

° 7-pin socket—for ali 110 degree narrow-neck Philco and Sylvania type tubes 
@ 14-pin socket-—for ali color TV tubes in use today 

@ Color gun switch—for checking the red, green and biue color guns separately 


See your electronics parts distributor 


MERCURY ELECTRONICS CORP. 77 SEARING AVENUE, MINEOLA, NEW YORK 


West Coast Office: 4306 W. Victory Bivd., Burbank, Calif 








COYNE offers 


csi 


Spare Time AT HOME 


The future is YOURS in 
TELEVISION—RADIO 
COLOR TV! 


A fabulous field—good pay—fascinating 
work—a prosperous future! Good jobs, 
or independence in your own business! 


Coyne brings you MODERN — QUALITY 
Television Home Training; training 
designed to meet Coyne standards. 
Includes RADIO, UHF and COLOR TV. No 
previous experience needed. Practical 
Job Guides to show you how to do actual 
servicing jobs—make money early in 
course. You pay only for your training, 
no costly “put together kits.” 


Send coupon OF WEIfG nen 
to address below for 
FREE Book 


and full details including 

easy Payment Pian. No 

obligation, no salesman 
will -_ 


Coyne — the Institu- 
tion behind this train- 
. the largest, 


its kind now in its new 
| home pictured here... 
Founded 1899. 


B. W. Cooke, Jr, President 


- 
ELECTRICAL SCHOOL 
1501 W. Congress Pkwy., Chicago, Dept. 90-H5 


Chartered as an Educational Institution 
Not For Profit 


COYNE Television, Home Training Division 
Dept. 90-H5—New Coyne Building 

1501 W. Congress Pkwy., Chicago 7, Ill. 

Send Free Book and details on how I can get 
Coyne Quality Television Home Training at 
low cost and easy terms. 


Name 





Address. 


- ‘ State 
(It is understood : no o saleeman will call) 





| brown.—Harman-Kardon, 


| watts music power per = ht l. 
per channel rms. Connections for 4-, 8- 
| and 16-ohm speakers. Terminals for add- 


Corp. 





bar Corp. 
neck, N. 
STEREO AM-FM RECEIVER, Fes- 
tival II, model TA 260. 18 to 40,00Q cy- 
cles. 60-watt stereo amplifier (120-watt 
peaks). Separate AM and FM sections. 
Dual preamp. 2 magnetic inputs. Head- 
phone receptacle. Third-channel ampli- 
fier output. Brushed gold and charcoal 


, 650 Halstead Ave., Mamaro- 


Inc., Ames 
Court, Plainview, N. Y. 
STEREO AMPLIFIER, SA-300-B. 45 


35 watts 


ing resistor to match speaker’s recom- 
mended damping factor. Center channel 


output jack for connection of third am- 


| plifier and speaker to unit. Two input 


jacks for each channel, with uniform 
frequency and controlled frequency re- 
sponse when using electrostatic speak- 


| ers. Brushed-brass, slotted cage 16% x 


7% x 6% inches. 32 lbs.—Fisher Radio 
21-21 44th Dr., Long Island City 
pe A 
STEREO AMPLIFIER model 272. 88 
watts output. Binaural rumble suppres- 
sor. Center channel, phone and acoustic 





level controls. 14-lb output transformers 
with EL34 output tubes. 47 lbs total 
weight.—-H. H. Scott, Inc., Dept. P, 111 
Powdermill Road, Maynard, Mass. 


STEREO TUNER KIT, AJ-30. 3 
printed-circuit boards. Wired, pre- 
aligned 3-tube tuned cascode FM tuning 
unit. Pre-aligned if transformers and 
coils. Balanced 300-ohm FM antenna in- 


| put and built-in AM rod antenna. Bal- 


anced push-pull germanium diode de 
tector. Delayed, amplified ave. Lug- 
gage-tan vinyl covering over all-steel 
cabinet with polished anodized alumi 
num trim.—Heath Co., Benton Harbor 
Mich. 

STEREO TUNER/AMPLIFIER 
COMBINATION, 399. 2 preamplifiers 





and 2 20-watt power amplifiers, AM and 
FM tuners on one copper-bonded alum 
num chassis.—H. H. Scott, Inc., Dept. P, 
111 Powdermill Rd., Maynard, Mass 
FM TUNER KIT, KT-650. Low-nois 
front end with triode mixer plus doubl: 
tuned dual limiters and wide-band Fos 
ter-Seeley discriminator. Sensitivity 
uy for 30-db quieting. Plate-followe 
outputs for use up to 50 feet from an 
plifier. + %4-db from 15 to 35,000 cycles 
with standard 75-sec de-emphasis 
work. Variable afe control. Electr 
bar tuning indicator tube. Front-pane 


tuner level control. 14 x 5% x 11 inch 
—Lafayette ie 165-08 Liberty Av: 
Jamaica 33, N. 

FM TUNER ave, Dynatuner. Etched 
circuit design. Sensitivity 4 zv. Broa 


band, bridge-balanced discriminator 
Less than 0.25% IM distortion. Plan 
tary drive system for tuning capacito 
—Dynaco, Inc., 3912 Powelton Ave., 
Philadelphia 4, Pa. 

CHASSIS P UNCH SET makes 
of holes—1%, 1, %, %, % and 


Drill %-inch pilot hole, insert pilot rod, 
assemble punch, hit it with hammer and 
get smooth hole that needs no filing 

Punches, Box 415, Toledo 1, Ohio. END 





All specifications are from 
manufacturers’ data. 
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NOW... THE FOUAT'ANALYZER DESIGNED EX 
FOR TESTING TRANSISTOR CIRCUIT CAP, 


SPRAGUE ‘rea 
THERE’S NOTHING LIKE IT ON THE 
MARKET ANYWHERE... AT ANY PRICE! 


Here, for the first time, is a precision-made instrument which 
is specifically designed to vafely test low-voltage aluminum and 
tantalum electrolytic capacitors, film and paper capacitors, and 
ceramic capacitors. No laboratory or shop working with transistor 
circuit capacitors can afford to be without one! 

CAPACITANCE BRIDGE: tyuf to 2,000 buf in five over- 
lapping ranges, with laboratory accuracy. 

INSULATION RESISTANCE; 50 megohms to 20,000 meg- 
ohms. Only 25v d-c is applied, permitting measurements on 
low-voltage ceramic, paper, mica, and film capacitors. For 
ceramics rated below 25 volts, IR may be calculated from 
leakage current measurements at exact rated voltage. 

POWER FACTOR: Measured by Wien Bridge from 0 to 50%. 

LEAKAGE CURRENT:0.6yua to 600ua in 7 ranges. Measured 
directly on meter at exact rated d-c voltage of capacitor. No 
guessing on eye-width or counting lamp blinks! 

A-C BRIDGE VOLTAGE:Only 0. 5v is applied to the bridge. 
The voltage across the capacitor is less than this applied volt- 
age, the amplitude depending upon capacitance being meas- 
ured. No danger of overheating and ruining even a 1-volt 
electrolytic or a 3-volt ceramic. 

POLARIZING VOLTAGE:Continuously adjustable, Oto 150v. 

STABILITY: Dual regulation of the power supply assures 
short-time reliabilits, while specially processed etched circuits 
and complete encapsulation of the critical meter amplifier 
insure long-time stability. 


MAGIC-EYE TUBE: Simplifies bridge balancing for capaci- 
tance and power factor measurements. 
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TRANSFARAD’ 


HIGH GAIN AMPLIFIER: Sensitivity control for magic-eye 
null detector permits accurate measurements of small 
capacitances. 

CAPACITANCE DIAL: Latest design jet black dial with 
brilliant white calibrations for quick, accurate readings from 
any position. 

BINDING POSTS:Shielded for protection against pick-up of 
strays, assuring greater accuracy during low-capacitance meas- 
urements. 5-way connection feature for use with all types of 
test leads. 

SAFETY DEVICES: Automatic discharge of capacitor after 
testing. Three-wire line cord grounds instrument case. 

OPERATING PROCEDURES: Fasy-to-follow operating pro- 
cedures clearly shown on pull-out slide at base of instrument. 
Always handy for ready reference. 

MODERN CASE: Handsome grey Hammerloid finish on 
heavy-gage steel. Measures 8%” high, 14%” wide, 9%” deep. 
Weighs only 21 pounds. 

See the remarkable new TCA-1 TRANSFARAD ONLY 


at your Sprague distributor or write for descrip- 


tive folder M-792a to Sprague Products Company, 


81 Marshall Street, North Adams, Massachusetts. 
*Trademark 
world’s largest capacitor manufacturer 





“A Complete Library of 
PHOTOFACT is a ‘must’.. 


The customer appreciates 
knowing that all facts about 
his receiver are available to 
me, and | appreciate not hav- 
_ ing to guess or wonder about 
| component values and cir- 
cuitry throughout the set... 
Yes, PHOTOFACT users are 
informed about each and 
every receiver...and the 
public has knowledge of this 
through PEET publicity...” 


— Robert L. Gaither 
Gaither Radio and TV 
Parker, Ariz. 


Service Technicians! YOU EARN MORE... 
YOU RATE with the public when you own 
the PHOTOFACT service data library! 


You enjoy maximum earnings as the 
owner of a complete PHOTOFACT 
Service Data Library! It’s inevitable, 
because no matter how expert you are, 
you can always save more time on 
any job, get more jobs done daily— 
EARN MORE, DAY IN AND DAY OUT... 

What’s more—as the owner of a 
complete PHOTOFACT Library, you 
know your customers’ sets best. You 
can actually show each customer you 
have the PHOTOFACT Folder covering 
his very own set. Result: You command 
public respect and acceptance which 
paves the way to more business and 
earnings for you. 


NOW IS THE TIME TO JOIN 


THE POWERFUL NEW PROGRAM 
FOR QUALIFIED TECHNICIANS 


If you now own a PHOTO- 
FACT Library or plan to own 
one, you can apply for mem- 
bership in “PEET.” It's the 
first industry program really 
designed to build powerful 
public acceptance for the 
Service Technician who qual- 
ifies. Builds enviable prestige 
and business for its members. 
Benefits cost you absolutely 
nothing if you qualify. Ask 
your Sams Distributor for the 


| 
| 


Attn: 


HOWARD W. SAMS & CO., INC. 
1726E. 38th St., 


0 Send me full details on the new “PEET" Program. 


My distributor is 


Shop Name 


HOW TO STAY AHEAD... 


Yes, the truly successful Service 
Technicians are those who own 
the complete PHOTOFACT Library, 
who can meet and solve any re- 
pair problem—faster and more 
profitably. And these men keep 
ahead because they're on a Stand- 
ing Order Subscription with their 
Distributors to receive al! new 
PHOTOFACTSas they are released 
monthly. (They're eligible for the 
benefits of membership in PEET, 
too—see below!) 
ONLY $10 DOWN puts the com- 
plete PHOTOFACT Library in your 
shop—and you have up to 30 months 
to pay. See your Sams Distributor 
today, or write to 
Howard W. Sams 


Indianapolis 6, Ind. 


© Send full information on the Easy-Buy Plan and Free 
File Cabinet deal. 


C] I'm interested in a Standing Order Subscription. 
0 I'm a Service Technician (1 full-time; 0 part-time 











“PEET" details, or mail cou- 


pon today. Address 





ene. 


_.Zone___ State _ 





AAA alah ead Sir 


Sa 


TECHNICIANS =~ 


bee 
NEWS 


N. Y. PICTURE-TUBE LAW 


effect 








A new state law that went into 
Oct. 1, 1960, makes the service techni 
cian responsible for picture tubes being 
correctly marked to show whether 
tube is new, rebuilt or what. Sale 
an unmarked or falsely marked 
and carton is a violation of the 

The new law requires: 

Only tubes using all new part 
new glass can be represented 
or indirectly as new. 

The picture tube and its carton mi 
be labeled to show the true quality 
condition of the tube. 

The marking on the tube may 
moved only by the purchaser afte 
tube has been purchased. 

TV technicians must furnis! 
ten statement to the custome 
he true quality or conditior 
tube furnished to the 
though the tube is marked as re 
y law. 

ANTI-LICENSING SUIT 

A group of 12 service deale: 
four employees of service dealers have 
filed a suit against the new Kansa 
City, Mo., TV servicing licensing law 
They claim that the new ordinances 
unconstitutional. 

Those who brought the suit 
say that law deprives service 
theix liberty and property wit! 
process of law and denies them 
protection of the law. They 
point out that the ordinance « 
require a license for person 
ice other appliances and 
products. The complaint also 
that the licensing board, which 
up with a majority of service 
has the prevent 
competitors from getting a li 
keeping them from becoming 
itors 


customer, 


power to 


MEETING OF MINDS 

Mauro E. Schifino, preside 
National Distributors Associa 
Frank J. Moch, executive dire¢ 
the National Alliance of Tele 
Electronic Service Associatior 
Chicago for an informal d 
They exchanged views on common prob 
lems and expect the exchange “to go 
a long way toward contributing to th 
welfare and achieving the 
objectives of all segments of the indus 
try.” 

Also at the meeting were Col. G 
Carter, executive vice president 
NEDA; Lewis G. Groebe of Sherwood 
and Groebe as legal council, and S. I 
Neiman of the Electronics Information 
Bureau as public relations consultant 

Schifino and Moch said, “We con 


mutua 
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cluded that the most e“.ective and direct 
method of arriving at a clear under- 
standing of each other’s problems was 
to hold this informal talk, following 
which we could make concrete sugges- 
tions to all interested sections of the 
industry which may enlarge the scope 
of such talks and formalize them into 
larger and more comprehensive meet- 
ings.” They added that a plan for such 
meetings will be presented to the indus- 
try after each has had an opportunity 
to report to his respective organization. 


TECHNICAL TRAINING 
SESSIONS 

Again this year, Westinghouse is 
holding technical training sessions for 
television service technicians, on their 
1961 line of TV receivers. Sessions will 
be conducted by distributor specialists 
trained by the Television—Radio div 
service department. 

These sessions are open to all service 
technicians, and they are advised to 
get in touch with their nearest West- 
inghouse distributor to get full infor- 
mation on meetings to be held in their 
area. 

At the end of the session, 
nician will be given a Service Training 
Manual and a 1961 Pocket Master—a 
compact reference source that 
schematics and data 
hi-fi and radio. 


PROFITS IN 
INDUSTRIAL SERVICE 

An important sidelight of the annual 
convention of the National Alliance of 
Television & Electronic Service Asso- 
ciations is the way in which industrial 
electronic service was pushed. 

Robert B. Sampson of RCA’s 
Div. told TV service technicians to 
get out of their radio-TV straight- 
jacket and make more money, implying 
that it is time that the TV technician 
branch out into the industrial field 
where there is distinct shortage of 
qualified men. 


BOOST FOR LICENSING 

Currently, the North Carolina Feder- 
ation of Electronic Associations is 
licensing qualified members. To aid this 
program, the North Carolina Depart- 
ment of Instruction has agreed to help 
the federation. Classes will be con- 
ducted under the supervision of the 
local school system and will be open 
only to those who are employed as full- 
time service technicians. The classes 
are intended to give the service tech- 
nician the opportunity to qualify him- 
self for the federation license. 


THOUGHTS FOR 
SET DISTRIBUTORS 

Why not set up a “will call” depart- 
ment for those professional people who 
value their time and want to restore 
your brand of set for the owners as 
quickly as possible at the lowest cost? 
Why penalize them by wasting their 
time while your parts men handle the 
service and the public who don’t know 
what they really want? 

Why don’t you realize you have far 
more to gain than lose by getting out of 


each tech- 


includes 


for TV, 


service 


Tube 
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_issues of 


retail service? You have no legitimate 
excuse to be in that field, and you are, 
in many cases, in unfair competition 
with your dealers and the sincere pro- 
fessional service people. 

Why not set up a sensible “war- 
ranty part” exchange setup, that does 
not eventually in most cases cost the 
purchaser of your brand far more than 
the value of the parts? 

Why not give a special discount to 
those in the trade who order parts by 
proper part number to expedite han- 
dling?—(From The Word published for 
TESA—Chicago. ) 


WANT SERVICE LICENSE BILL 
Harrisburg, Pa., was the scene of 
meeting by the Federation of Radio- 
Television Service Associations, called 
to complete plans for promoting the 
electronics service license bill which 
comes before the 1961 Pennsylvania 

legislature. 

All factions of the service industry 
were invited to attend and discuss the 
captive and factory service, 
do-it-yourself tube testers, bait and 
unethical advertising, and wholesale 
retail sales by parts distributors. 


CORRESPONDENCE COURSE 

Electronic technicians who are 
ested in getting an FCC 
tions license will be 
new home-study course being offered 
by Raytheon. It consists of 24 lessons 
intended to give the technician enough 
technical background to enable him to 
pass FCC examinations for communica- 
tions licenses. After obtaining such a 
license, the technician can _ service 
Citizens and commercial radio trans- 
mitters. 

Those applying for the course will 
be given a preliminary test to deter- 
mine whether they have the background 
to enable them to complete the course. 


IMPORTS CUTTING INCOME 

Low cost of electronic imports has 
cut into the technician’s income, accord- 
ing to David Krantz, active for many 
years in service associations. Mr. 
Krantz said, “the most damaging blow 
to the growth of independent service” 
has been the tremendous number of 
imported radios on the market and 
their prices. A major portion of a 
recent meeting of the Television Service 
Association of Delaware Valley was 
spent in trying to work out a solution 

Many technicians are complaining 
that customers are abandoning defective 
radios in service shops or letting them 
“rot” at home and replacing them with 
a newer model, since repairs based on 
American replacement parts and Amer- 
ican wage scales would be impractical. 
The customer has been taught to look 
for price as the major selling point, 
not quality. 

Mr. Krantz went on to say: “What 
we fear more than anything else, how- 
ever, is that American manufacturers 
are going to have to produce more and 
more cheap radio and TV sets to com- 
pete effectively.” 

“If this condition arises, the entire 
independent service industry may be- 
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SAMS BOOKS 


Servicing TV Tuners 


by Jess E. Dines 
Here, at last, is the much- 
needed, complete and 
authoritative book on TV 
Tuners! This single book 
incorporates everything 
you need to know to be 
an expert at servicing the 
difficult TV front-end. 
Covers tuner circuitry 
right down to thesmallest 
jetail; describes the 
mechanical and electrical 
characteristics of practically every type of 
tuner made. Complete sections are devoted to 
fundamentals, construction, replacement, re- 
pair, alignment and servicing. It’s the kind of 
time-saving, truly helpful book every service 
technician should have at his bench $ 95 
272 pages; 5% x 834". Only : 4 


HOW TO GET HIGHER QUALITY HI-FI 


All About Crossover Networks 


by Howard M. Tremaine 


The author of “ The A::< io 
Cyclorz 2” tells you in 
thie new book (the only 
one on the subject) how 
to get the highest possi- 
ble reproducing quality 
from a hi-fi system. Ex- 
plains in detail the theory 
and design of crossover 
networks, shows you how 
to determine their fre- 
quencies and actually tells how to build as 
well as test crossover networks. Handy charts 
and tables make it easy to compute component 
values. This book is your best source of valu- 
able information on this little-understood but 
highly important subject. Vs aluab le for the hi-fi 
serviceman, ee and exeeton $ 50 
80 pages; 544 x 844". Or 1 


JUST OUT—NEW VOLUME 11! 


Auto Radio Manual 


Keeps you right up-to- 
date on auto radio re- 
pairs. Contains complete 
PHOTOFACT® cover- 
age on 47 popular auto 
radio models produced in 
1959 and 1960, including 
these makes: Allstate, 
American Motors, ATR, 
Automatic, Buick, Ford, 
International, Mercury, 
Mopar, Motorola, Olds- 
mobile, Pontiac, River- 
side, and Stromberg-Carison. Includes align- 
ment information, comprehensive schematics, 
parts lists and every bit of useful data you 
need to help you service auto radios faster 
and more profitably 
11”. Only 


HOWARD W. SAMS 2 CO., INC. 


Order from your Sams Distribvter teday, 
or mail to Howard W. Same & Co., Inc., Dept. M-20 
1720 E. 38th $t., indianapolis é, ind. 


Send me the following books: 
(0 “Servicing TV Tuners” (STD-1) 


> 
-- 
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eas CROSSOVER 


Ali About Crossover Networks” (CNT-1) 
Auto Radio Manvol” Vol, 11 (AR-11) 
enclosed. [) Send Free Book List 
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RCA KITS 


FOR. VALUE, QUALITY AND PERFORMANCE! 


VOLT-OHM-MILLIAMETER 


* 
only $29-95 (includes batteries, probe and cable 
with slip-on alligator clip, ground lead and clip, as 
sembly and operating instructions) (available factory- 
wired and calibrated—only $43.95") 


Exclusive features make this RCA VOM kit the buy of a life- 
time! Extra l-volt and 0.25 volt (250 mv) ranges for wider 
usage in transistor servicing—new handle clip accommodates 
probes and test leads for extra carrying convenience. Assem- 
bles in a breeze! 


FEATURING: ohms-divider network fuse-protected - easier-to- 
read scales + extra-large 54 inch meter - polarity reversal 
switch + excellent frequency response + full-wave bridge 
rectifier + low circuit loading + standard dbm ranges. 


SPECIFICATIONS: Input Resistance—20,000 ohms per volt on DC; 5,000 ohms per voit on AC + 
Accuracy—+ 3% DC, + 5% AC (full scale) - Regular Scales—2.5, 10, 50, 250, 1000, 5000 voits, AC 
and OC; 50 wa 1, 10, 100, 500 ma, 10 amps (DC) + Extra Scales— 250 mv. and 1 voit (dc) + Frequency 
Response—AC-flat from 10 cycles to 50 Ke (usable response at 500 Kc) + Ohms—3 ranges: Rx1 
(0-2,000 ohms); Rx100 (0-200,000 ohms); Rx10,000 (0-20,000,000 ohms) + Dimensions—W. 5% 
H. 6%”, D. 346” 


3-INCH OSCILLOSCOPE 


only $79: {complete with Low-Cap, Direct Input 
Probe and Cable) (also available factory-wired and cali- 
brated—only $129.95") 


The first ‘scope kit with ‘‘get-up-and-go!"’ Use it for practically 
everything—video servicing, audio and ultrasonic equipment, low 
level audio servicing of pickups, mikes, pre-amps, radios and 
amplifiers, troubleshooting ham radio, hi-fi equipment, etc.—and 
you can take it with you, on the job, anywhere! 


FEATURING: voltage-calibrated frequency-compensated, 3 to 1 
step attenuator + scaled graph screen and calibrating voltage 
source for direct reading of peak-to-peak voltages + ‘‘plus- 
minus"’ internal sync holds sync up to 4.5 Mc «+ shielded in- 
put cable with low capacitance probe included + weighs only 14 
pounds « includes built in bracket to hold power cord and cabies. 


SPECIFICATIONS: Vertical Amplifier (Narrow Band Position)—Sensitivity, 3 rms mv/inch; Bandwidth, 
within —3 db, 20 cps to 150 Ke «+ Vertical Amplifier (Wide Band Position)—Sensitivity, 100 rms mv 
inch; Bandwidth, within —3db, 5.5 cps to 5.5 Mc + Vertical Input Impedance—At Low-Cap cable 
input 10 megohms, 10 uuf (approx.); At Direct-cable input...1 megohm, 90 pwuf (approx.) - Sweep 
Circuit—Sawtooth Range, 15 cps to 75 Kc; Sync, external, + internal; Line Sweep, 160° adjustable 
phase 





RCA WV-77E (K) 


VOLTOHMYST*°* 


95° 
only $29 (also available factory-wired and calibrated 
only $43.95") 


Think of it—an RCA VoltOhmyst Kit at this low, low price! You get 
famous RCA accuracy and dependability, plus the easiest to assem- 
bie kit you've ever seen! 





FEATURING: ohms-divider network protected by fuse + ultra-slim 
probes and flexible leads + sleeve attachment on handie stores 
probes, leads, power cord + separate 142 volts rms and 4 volts peak- 
to-peak scales for accuracy on-low ac measurements «+ front-panel 
lettering acid-etched. 


SPECIFICATIONS: Measures: DC Volts—0.02 voit to 1500 volts in 7 

overlapping ranges; AC Volts (RMS)—0.1 volt to 1500 volts in 7 over- 
lapping ranges; AC Volts (peak-to-peak)—0.2 volt to 4000 volts in 7 overlapping ranges; Resistance 
from 0.2 ohm to 1000 megohms in 7 overlapping ranges. Zero-center indication for discriminator 
alignment + Accuracy—+ 3% of full scale on dc ranges; + 5% of full scale on ac ranges + Fre- 
quency Response—fiat within + 5%, from 40 cycles to 5 Mc on the 1.5, 5, and 15-volt rms ranges and 
‘the 4, 14, and 40-volt peak-to-peak ranges + DC Input Resistance—standard 11 megohms (1 megohm 


resistor in probe). *User Price (Optional) 





See them ail/ at your local RCA Test Equipment Distributor! 
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ELECTRON TUBE DIVISION HARRISON, N. J. 


come something of the past. We 
thoughts in this direction in the 
more and more manufacturers 
sounding out independent shops t 
factory work.” 

Mr. Krantz said that much 
imported equipment, including 
television and tape recorders, 
than ours and requires more work, ti 
and finer tools. “Coupled with tl 
cost of American labor, it be 
economically unsound for cust 
have the sets repaired. It’s chea 
eplace them.” 


AGAINST CAPTIVE SERVICE 

Sell yourself and your 
Refuse to be new-set salesme1 
your customers to have their 
repaired and not to purchase ne 
These are the recommendatior 
Television Service Association 
ware Valley is making in. its 
publication, as a part of 
against captive service. 

The association goes on to pi 
that is only through the cor 
efforts of all independent 
dealers that captive services 
stopped. 


LICENSING FOR LOUISIANA 
State Bill HB761 now ena 
electronic technicians, including 
in rural areas and towns u 
to become eligible to operate 
Louisiana TV license law. U 
only technicians in towns with 
tion of more than 20,000 wer 
The bill was apparently 
by almost all groups. Th 
went in the State Legislatur 
House committee pa 
imously 
House floor vote—61 to 2 
Senate committee—pa 
mously 
Senate floor vote—35 to 1 


SERVICE GROUP ISSUES 
LICENSES 

To identify qualified service 
cians and dealers, the Feder 
Radio & Television Associat 
Pennsylvania is issuing its owr 
to qualified yo and techniciar 
licenses are framed certificate 
bear the association’s seal a 
intended to identify to the pub 
technicians and shops that 
reputable and qualified to do T\ 
work, 
SK Ag 
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TRANSISTORIZED IGNITION SYSTEM 
Patent No. 2,941,119 
Gerald M. Ford, Kokomo, Ind. 
This ignition system permits higher 
of voltage and minimizes burning o 


(Assigned to General Motors Corp., Detroit) 
electrodes by breaking the current in a low-volt- 
age circuit. 


DISTRIBUTOR BREAKER POINTS _ 


CONTROL | TRAIN QUICKLY! OLDEST, BEST 
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B. W. Cooke, Jr., President CHARTERED 
MOT FOR PROFIT 


Pe 4: a 
~ 1501 W. Congress Pkwy. 
ELCecrRmicat secnoor Chicago, Dept. 90-s5cC 
COYNE Electrical School 

| 1501 W Congress Pkwy., Chicago 7, Ill, 

| Dept. 90-5C 
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LEARN TUNNEL DIODE THEORY: 


General Electric Transistor Manual 


New Fifth Edition of an Industry Classic 


These days you hear a lo g 
tunnel ‘diode 100 times te tect 
transistor. But do y 
operation .. How it pe 
impossible in tert 

You will after 
Edition of General 
Manual one book t 
working knowledge 
material in its 320 fact-filled 
nel diode switching 
hi-fi and radio circuits 
amplifiers . .. sil 


Col olled 
complete specs and IF DEC ] 


Cet vour copy today 
ductor Distributor o1 
the « oupon below 


eo a 


General Electric Company, Semiconductor Products £ 


ept 
Section $60120, Electronics Park, Syracuse, N. Y 


Rush me the enlarged new 5th 
sistor Manual. | enclose $1.00. (No stan 
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NEWan 


Manufacturers of the 
world famous line of 
Golden ’60 electronic kits 


Versatile MULTITESTER KIT 


for laboratory, service shop and 
amateur use 


4," meter (400 micro- 
amps movement). Separate 
scales for AC voltage and 
current, DC voltage and 
“current, decibels and re- 
sistance. Bakelite case. 
Construction manval, bet- 
teries available. 


ow $13. 50 


WITH STAGE- BY-STAGE 
ASSEMBLY AND CHECK SYSTEM 


Unique ARKAY 
tuner kit permits 
checking of each 
stage as it is fin- 
ished. Modern slim- 
line chassis. Five 
separate controls 
plus fine tuning ring 
on channel selector. 
Clean design, su- 
perb performance. 


Mode! 14123 $79 95 i=. 


5 tube radio DYNAMIC DEMONSTRATOR 


SO 


wees 
fl Preity 


Bans, | 


oe) 


mounted on 
easy-to-read 
schematic 


board 


A complete radio education in one Model 
project. Consists of a 5 tube super- 

het radio mounted on a large DDS 
demonstration board. Clearly il- $ 

lustrates circuitry and the functions 39.95 
of the components. 


10 project EXPERIMENTERS KIT 


10 PRONECTS 
ONLY 


$13.95 


Educational, practical. Build a radio receiver, 
phono-microphone amplifier, broadcast station, 
signal tracer, electronic timer, five other pro- 
jects. Teaches functions of circuitry while you 
have fun building. With detailed 12 pg. 
instruction manual. 

oll prices 5% higher west of the Mississippi 


For complete catalogue of ARKAY KITS write today to: 


at hea a < 2 >. 








$1 is the battery switch. S2 is turned on for 
transistorized ignition and orr for conventional 
operation. With S2 on, relay RY is energized to 
attract (downward) its three-gang armature. 
Current flows through line A, primary of con- 
trol transformer Tl, line B,. distributor and 
ground. The distributor cam makes and ‘breaks 
the current to induce a high voltage in the 
secondary of Tl. At some critical moment, this 
biases all transistors to conduction. When the 
voltage collapses, the transistors are blocked 
again 

During conduction, the current can be traced 
through line A, the transistors, primary of ig- 
nition transformer T2, line C and ground. A 
high voltage appears at the spark plug due to 
induction. 

With S2 off, the system becomes a conventional 
one. RY releases its armature. The only current 
path is now through line A, line C, primary of 
T2, distributor and ground. 


MICROWAVE OSCILLATOR 


Patent No. 2,944,167 


Herbert F. Matare, West End, N. J. (Assigned to 
Sylvania Electric Prod., Inc., Wilmington, Del.) 

This oscillator performs at frequencies as high 
as 24,000 me. It consists of an N-type crystal at 
a very low temperature. An electric field E 
developed between plates A and B secured to the 
erystal—and magnetic field H are applied at 
right angles. See the diagram. E is upward, H 
is into plane of paper. 
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BA t 
N-TYPE XTAL™ 


PULSE 
INPUT 





A pulse injects electrons into the semicondue- 
tor. These tend to move toward the positive E 
terminal, as well as to move in clockwise circles 
around H. A von electron will miss the 


Ask k By Name ror 


GENUINE 


your assurance 
| of brand name 
quality 


PRODUCTS 


NO-NOISE 
TUNER-TONIC 
with PERMA-FILM 
@ Cleans,  tubricates, 


restores all tuners, 
including wafer type. 


@ Non-toxic, non-in- 
flammable. 


@ For TV, radio and 
M use. 


NO-NOISE 
VOLUME CONTROL 


$975 


Servicemen 





Net to Net to 
Servicemen Servicemen 


FREE 


5” PLASTIC 
EXTENDER 


@ Push Button Asse aty 
° _ By Point Applica ions 
Not Cause Sho 





At your 
Jobbers 





P.S. Be Sure To Ask For 
NO-NOISE 
a RUBBER COAT Seny'Gen 


a 


upper plate because of its curved path. E slows 
it down and finally reverses its direction. Agair 
the electron accelerates and travels clockwise 

The electron gives up energy during accelera 
tion, absorbs energy during deceleration. This 
energy is transferred to a resonant circuit or 
cavity tuned to the proper frequency. If a cavity 
is used, it must be insulated to avoid shorting 
E. Mica spacers may be used to separate the F 
terminals from the cavity walls. 


SERIES TRANSISTOR 
AMPLIFIER 
Patent No. 2,943,267 


Dominick Randise, Ozone Park, N. Y. (Assigned to 
Sperry Rand Corp., Creat Neck, N. ¥ 
Transistors connected in series can handle 
output voltages too high for a single transist 
Thus, if each can carry 10 volts safely, ther 
series of three can handle a maximum of 30 
volts. 


others are 
a transistor 


The 


V1 is shown as a common-emitter stage The 




















common-base, 
through them all in series. 
and its collector flow, its bas« 
rent and dropping resistor may be calculated 
input signal should be sufficient i 
to maximum output, volt 
V2 should have a gain such that 10 volts betweer 
emitter and ground produces 20 volts betw 
collector and ground. or 
trols the gain of this stage. V3 also has a gain 
controlling network, 
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Purchasing 
A HI-FI 
SYSTEM? 


TIME PAYMENTS AVAILABLE 
Up to 2 years to pay! 


Send Us 

Your 

List Of 

Components 
For 

Package 

Quotation 


WE WON'T BE 
UNDERSOLD! 


All merchandise is 
brand new, fac- 
tory fresh & guar- 
anteed. 


Free Hi-Fi Catalog 


AIREX 
RADIO 


CORPORATION 


64-RE Cortland? St., N.Y. 7, CO 7.2137 





Jim Lansing* 
Altec Lansing 
Electrovoice 
Jensen 
Hartley * Viking 
University 
Acoustic Research 
Janszen 
Wharfedale 
USL Citizen Band 
Gonset * Haillicrafter' 
Texas Crystals 
Concertone 
Bell * G.E. 
Weathers 
Harman—Kordon 
Eico * Pilot 
Acrosound 

id Amp! & Spkrs* 

ual Changer 

Bogen * Leak 
Dynakit * Fisher 
H. H. Scott 
Thorens* Sherwood* 
Pentron * Roberts 
Ampex * DeWald 
Sony * Tandberg* 
Challenger 
Wollensak 
Gorrard 
Miracord 
Giaser-Steers 
Rek-O-Kut 
Components 
Norelco 
Fairchild 
Pickering * Gray 
Audio Tape 
Magnecord* 
Artizan Cabinets 
Rockford Cobincts 


*Fai 
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BECOME A RADIO TECHNICIAN 
for only $26.95 


ARS BUILD 20RADIO 


— CIRCUITS AT HOME 


ith the New Progressive 


RADIO "EDU-KIT’ 


u 
WESTINGHOUSE MODEL H736T17 All Guaranteed to Work! 
The complaint was poor horizontal stability varying with PRACTICAL only 
the different channels. 
HOME 


ADD syn! I2AU7 HORIZ MVB RADIO 
COURSE 


12 RECEIVERS TRAINING ELECTROMICS 
3 TRANSMITTERS TECHNICIANS SINCE 1946 
SQ. WAVE GENERATOR nowledge of Radio 
AMPLIFIER + ‘Add al Parts or 
SIGNAL TRACER Excellent Background for TV 
SIGNAL INJECTOR School Inquiries Invited 
CODE OSCILLATOR Attractively Gift Packed 


FREE EXTRAS 
e@ SET OF TOOLS @ RADIO & ELECTRONICS TESTER @ ELECTRIC 
SOLDERING IRON @ TESTER INSTRUCTION MANUAL @ MEMBER- 
SHIP IN RADIO-TV CLUB: CONSULTATION SERVICE @ HI-FI GUIDE 
Win Wited nilieiies Unt re iti @ QUIZZES e@ TY BOOK @ FCC AMATEUR LICENSE TRAINING 
€ ried ac jus ing 1e trimmer capacitor in the multi- @ RADIO BOOK e PRINTED CIRCUITRY @ PLIERS-CUTTERS 
vibrator. Sync improved as it was tightened but we were @ ALIGNMENT TOOL @ WRENCH SET @ CERTIFICATE OF MERIT 
P . x @ VALUABLE DISCOUNT CARD 
not able to get enough capacitance variation. So we changed 
> al canacitance hy «a : . ; » wi a be. WHAT THE ‘EDU-KIT’' OFFERS YOU 
the total capacitance by shunting the trimmer with a 56 uf qe ““Eds-lt” Garr yas mn extention POneTIOM. Kaas whbee advenl ul 
ceramic disc capacitor. Then we readjusted the trimmer for © coh Oe ee ee ey Ne See os heme ticles, Von wth inate Cneee 
best sync on all stations.—Jack Roberts eS Se ee ee ied nace 
You will tearn how to identify radio symbols how t re nd interpret sche- 
matics, how to mount and tay out radio parts, how t a ‘ 4 how to operate 


CAR RADIO TR IUBLE electronic equipment, how to build rad "vou wit y it is | niger necessary to spend 


























hundreds of doilars for a radio course ! 
- > ‘ . worth many times the smal! price yo 26.95 
Recently I encountered a number of auto radios with THE KIT FOR EVERYONE 
rer ’ - : , } ; , 2 . n The Progressive Radio ‘‘Edu-Kit : s P ' for any person who 
power supply trouble only during humid weather. Inspec- has a desire to learn Radio. The esstuly by young 
and old in all parts of the world, by many Radi ubs n his country 
or and abroad it is used for training and tat rs Forces Personne! 
OOOO OOOO OO KK and Veterans throughout the 
he Progressive adio ** os it’’ re t mstructions are 
incituded Every step is care 
PROGRESSIVE. TEACHING METHOD. 
The Progressive Radio ‘‘Edu-Kit s fc 
world, and is universally accepted as thé 
The ‘‘Edu- ‘ ‘ 
Therefore : >< Ss, perf t onduct experiments 








You be ° i t arious rf part the Edu-Kit.'' You 
then learn the function r ring t par T you build a simple 
radio. W this first : wi r y t broadcast stations, 

practice testing and troublest y uild a more 
learn more advanced theory it r 
and at your own rate, you 
multi-tube radio circuits and : ¥ - k e essional 


For An 


Important 


in the ‘‘Edu-Kit course ar t nsmitter, Code Oscil- 
Signal Tracer, Signal tr pocter ’ ‘ t od Amplifier circuits 
breadboar expe t t oer e radio circuits, 

chassfs, plus the 

hese circuits 


ed radio course, 
bleshooting in addi- 
to construction; training for your arning radio be 
hobby, business or job; progressively-arranged ranging from simple 
circuits to well-advanced topics in Hi-F . “< ¥ ‘ be further aided 
by Quiz materials and our well-known FRE 
THE “‘EDU-KIT" is COMPLETE. 
You will receive ali parts and instructions necessary 
and electronics circuits, each ° 
variable, electrolytic 
» strips, 
hookup wire, 


Message 


Electronics . h v ncludes oc nstructions 

ressive Code Oscillator, in addition “to type Questions and 

rae Amateur — training You w a ve lessons 

© ogres ‘ ai Injector, anc a High 
Fidelity’ Guide and Gu y s te p 

, of 25 Popiar Pi tes have repairtd several 

ents Fe rm friends, and made Th Edu-Kit paid for itself was ready 
to spend $240 for a Course, but | found your ad and sent for your Kit.’’ 


UNCONDITIONAL MONEY-BACK GUARANTEE 


Concerning 





The Progressive Radio ‘‘Edu-Kit has been sold to many thousands of indi 


- viduals, schools and organizations Q riva throughout the world tt 
he ideal © cour 
ou aree By p nd the Progressive Radi< ju s now available in 


& understood and agreed that should the Progress Edu-Kit'’ be 
returned to Progressive ‘‘Edu-Kits ' for z r whatever, the pur- 
chase price will be refunded in full thor r quest and without 
dela 

The high recognition which Progressive Edu ‘ has earned through 
unconditional insistence 


1 . i 
43 em . : 9, th ghest instructional stand- 
ards, Qe > ona ney-Back Guarantee. As 
, Shed customer throughout the entire 
1d: 


RECEIVE FREE BONUS RESISTOR AND 
NSER KITS WORTH $7.00 


. Send ‘‘Edu-Ki . + enctose full payment of $26.95. 
Send ‘‘Edu-Kit'’ .o. 1 will pay $26.95 pius postage 
] Send me FREE additional information describing Edu-«it."* 


ame 














Address 


Progressive “EDU-KITS” Inc. 1106 Byeatuny, Bert. 1716 
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tion revealed arcing at the base of the vibrator socket 
caused by accumulations of dirt and grime. To correct the 
difficulty and prevent callbacks, I cleaned the bottom of th« 
vibrator socket and sprayed on a coat of anti-corona 


GET MORE © ies 


ZENITH MODEL 2229 
Trouble: Unstable sync, waveforms near normal. 
Check the boost-voltage filter capacitor (10-f 
Only Pyramid offers you so much! Only 72 |2AXT 
Pyramid gives you highest quality ca- — m TO VERT OUTPUT 
pacitors plus so many ‘‘all new” extras. ‘ HEIGHT 
2) =, >TO CRT G2 
3 


+110 


THE VU-PAK F475 
An entirely new way to package capacitors . . . CHECK FOR = 
clear plastic tubes, plainly labeled and packed 

with the highest quality electrolytic twist-mount unit off the arm of the height control). May be | 


capacitors. Each re-usable Vu-Pak comes with ing pulse into syne circuit, cancelling syne at 
a blank label, ideal for storing small parts and oucillator.— William Porter 


tools on your bench or in your tool kit. =" : 
SAVE YOKE COILS 
Sometimes the inside of a yoke or even a focus 
to the neck of the picture tube. This would neve 
if a coating of light grease were applied to the in 
coils. The grease forms a film between the coil and t 
of the picture tube and keeps it from sticking.—A 


RCA TLOO 


Complaint: Buzz in sound when picture cont 





best picture. When age control is set for no bu 
too weak. 

Cure: Adjust age for normal picture or turn 
way up. Then adjust the bottom slug in the sou 
inator transformer for minimum or no buzz. Agi 
can then be operated at any setting without buz 
Align entire sound section for maximum output 





JEWEL BOX Handsome tan plastic, high impact cabinet 
with 9 drawers, contains 45‘ assorted Mylar*- 
paper Gold Dip capacitors, type 151. Practical 

SS ... convenient... for storage in your shop, or 
home. Actual value of the Jewel Box with 45 
Gold Dip capacitors—$19.50, dealer net only 
$9.25. 
Gold Dip capacitors are also available in Clear- 
Vu paks ...5 to a package. Find them on 
Pyramid’s new Whirl-o-mat on your favorite 
parts distributor counter. 
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515 LYTIK-KIT 

Hinged cover, clear lucite box with 
15 assorted miniature low voltage 
electrolytic capacitors for transistor- 
ized circuit replacements, type 
MLV. This Kit is a constant com- 
panion to any busy serviceman. 
Actual value, $20.60, dealer net 
only $10.30. 


PYRAMID 


DISTRIBUTOR DIVISION: UNION CITY, NEW JERSEY 
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NOW IN KIT FORM 
mere FOR THE FIRST TIME! 





NOVEL BCI TRAP 

I live about a half block from KFSG, 
operating on 1150 ke. BCI is so severe 
that I can’t use my radio. A few days 
ago, I salvaged a two-section permeabil- 
ity tuner from a discarded trf set and 
connected the coils as interference traps 
in the cathode returns of the rf ampli- 
fier and mixer of an old Hoffman re 
ceiver (see diagram). When the tuner’s 
circuits, L1-Cl and L2-C2, were ad- 
justed to 1150 ke, I received several 


MIXER 





stations without interference. I plan to 
connect a similar trap (L3-—C3) in the 
if circuit and tune it to the interference 
if caused by stations on channels ad- 
jacent to the one being tuned in. This 
circuit will have to be retuned for 
each station received, so I'll probably 
try an old bfo transformer.—Naté 
Silverman 
[If cathode bias is used on any of the 
stages being trapped, connect the trap 
Li-Cl, etc.) between the cathode and 
the bias network.—Editor] 


RE: NIGHT SWITCH FOR HI-FI 

The article “Night Switch for Hi-Fi” 
in the May, 1959, issue reminded me of 
a simple modification that I made in my 
phonograph which featured a SIESTA 
switch—the ac input to the amplifier 
was controlled by the automatic shutoff 
switch on the changer. I don’t like this 
feature as originally installed because 
by the time that you can get a new 
stack of records on the changer, the 
amplifier’s tubes are cold. When you 
start the changer, the arm drops on the 
record before the tubes have a chance 
to warm up and you are cheated out 
of the first few seconds of play. 

The diagram (Fig. 1) shows the 
hookup. When the dpdt switch is in the 
SIESTA position, one side of the ampli- 
fier’s power line is completed through 
the shutoff switch on the changer. After 
the last record, the switch opens and 
cuts off the changer and amplifier. The 
next day, just throw the switch to 
NORMAL to turn on the amplifier. 
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with 
completely 
assembled and 
soldered 
etched- circuit 
hoard ! 


Here’s the VTVM deluxe—the famous RCA Senior 
VoltOhmyst preferred by professionals—brought 
to you now in easy-to-assemble kit form! All com 
ponents and leads on the etched-circuit board 
come to you completely mounted and soldered! 
The input probe and cable, with built-in DC/AC 
Ohms switch, comes completely assembled and 
wired! Assembly time is cut in half! The etched 
circuit board, itself, is 50% thicker to provide 
extra strength! 

The Senior VoltOhmyst measures peak-to-peak 
voltages of complex wave forms for use in video 
sync or deflection circuits—rms values of sine 
waves—voltages—and resistance. Meter is elec 
tronically protected against burnout. Applications 
for the WV-98B (K) include measurements at audio 
and radio-broadcast frequencies. 


CHECK THESE DELUXE FEATURES 


» Large, easy-to-read meter with expanded scales—6'/) inches 
wide, 26 square inches! 

3% accuracy full-scale on both ac and dc measurements 

 200-microampere meter movement, with less than 1% track 
ing error. 

Precision multiplier resistors with accuracy of 1%. 

Sturdy single-unit streamlined probe with built-in DC/AC 
OHMS switch. 

Rugged die-cast aluminum case. 

Rugged construction specially designed for rapid, easy as 
sembly. 

» Leother carrying handle. 


For further information, check with your Authorized 
or write: Commercial Engineering, RCA Electron 


RCA Senior VoltOhmyst WV-988 (K 








SPECIFICATIONS 
DC Voltmeter 


AC Voitmeter 


Ohmmeter 
hms 
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SERVICE MASTER... 


EVERY TOOL YOU NEED 
a0 0 OF Tht 


complete 23-piece kit for radio, TV, 
and electronic service calls 


HANDLES : 
shockproof plastic 
Regular 4” length 

2” Stubby. |nter- 
changeable. Patented 
spring holds snap-in 
tools firmly in place 


9 NUTDRIVERS : 
High Nickel chrome 
finish, %," to 4” 


3 STUBBY 
NUTDRIVERS : 
! 5 3 
4 16 8 
EXTENSION BLADE: SQ 
Adds 7”. Fits 


both handles 
3 SCREWDRIVERS : 


Two slotted 
3 9 
16 32 
*] Phillips 
2 REAMERS : 
%-%6", “a-Ya 
ADJUSTABLE 
WRENCH : 
6” thin pattern 
” opening 


LONG NOSE PLIER: 
“Cushion Grip’ 
91 nse 
L£/4 JOE 
DIAGONAL PLIER: 
“Cushion Grip” 
hand honed 
cutting edges 


ROLL UP KIT: 
Durable, plastic- 
coated canvas 
Compact, easy- 
to-carry 


Ask your distributor te show you kit 99 SM 


XCELITE, INC. e 
Canada: Charles W. Pointon, Ltd., 
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Toronto, 


ORCHARD PARK, N.Y. 
Ont. 


AMPLIFIER [~ 
OR RADIO | 
——— = 


PWR TRAN 


| 
rn - PHONO MOTOF 


AUTO SW NON GiaNceR 
Fig.2 


plug in SOC 


SIESTA NORMAL 


i ae as 
ea] 3 


u OC 3 


shorting 2 
amplifier to 
Connectors 


normal use 
icing. SOC 3 
for discennecting the chang 
icing. GU. L. Van Lie w 

The Night Switch in the May 
is a good circuit but it may be 
for a layman to wire without 
nician’s help. My circuit (Ff 
simpler and does not require a r¢ 
With the switch in po 
shutoff switch 
amplifier or radi 
with its own sw 
the 
across the 


PHONO MOTOR <—~PL 3 


TO Sw 

ON CHANGER 

Fig.! 
neon lamp. 
A, the changer’s 
passed and the 
turned on and off 
Position B shunts 
fier’s ac input 
so it is switched off after 
has played M. H. 


SOC 1 is an ac receptacle mounted 
on the back skirt of the ! 
chassis. It and its mating plug PL 1 
should be polarized types or must be 
polarized with dabs of paint. Connectors 
SOC 2 and PL 2 ampli- 
fier from the switching circuit. Use a 


amplifier 


radio or a 
phon 
disconnect the the la 
Gurbaxar 


ONE-TRANSISTOR SUPERHETERODYNE 
ging out 
secondary to make tw 


just brit this wire and 


tne 
any better on windings. Of 


This 
to see if i 
good, but 
sensitivity 


circuit was put 
t would work. Selectivity 
the set wasn’t 
than a well de 


togetne 
was 
course, if you 
signed one ferrit antenna that 


e-core 
FERRITE ANT MS-272 


IF TRANS MS-269 


tf = 
oo 261 
' 123.\p 


TUNING 


3-4.5V 
, BATT ™ 
Oo 


« © o .?- 


5 1 


OSC TRANS MS-265 

separate and seconda 

ings, you 
The set 

secondary a resisto 

the chassis, 

help. Ww, Ga. 


primary 
save yourself 
overloads on two 


transistor circuit, but it was a 
het and as simple as one could be 
The _ ferrite-core antenna 
modified by unwinding the 
and breaking the connection where it 
the ground end of the primary, 


loop 
from ground end of 
10,000 to 40,000 ohn 
joins Eslick 

AM DETECTOR IMPROVEMENT 

—_ ‘A OR SIMILAR 


“wn ey" 


By changing the connection of the 
volume control in Leonard E. Gei 
article “Rejuvenation for the 
Detector” (October, 1959), the 
can be improved. The way it is 
|arranged, the volume control is 
ing. If it is connected as 
it will act in a much 
fashion. Using this detector, you can 

Also note the changed capacitor and the 12SQ7 to a 12SN7 and get a 
resistor values. They will help give im- if or af stage. If you don’t 
proved ave action in small superhetero- 12SN7, try a 12SC7 or a 1 
i dyne sets. Leslie A. Moss 
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-—DX-16 Super Deluxe TV KIT 


70° or 90° — operating all 17”, 21”, 24” and 27” PICTURE TUBES 
—_ % Produces a 16-Tube Chassis with 30-Tube performance. 
, % Latest Intercarrier Circuitry and Multi-section Tubes. 
% Standard Neutrode Tuner for Selectivity & Fine Definition. 
*% All Video and I.F. Coils factory pre-aligned and tuned. 
*% Large 250ma Power Transformer for dependable service. 
*% 12” Speaker or Twin-cone 6” x 9” Speaker. 


Includes LIFE-SIZE step-by-step Building Instructions 
Most Up-To-Date and Practical Course in Television 


COMPLETE KIT 
with SET of WESTINGHOUSE TUBESSQ 9.49 


46CB6, 6U8, 6TS8, 6C4, 12BH7, 6SN7, 6BO6, 6W4, 6K6, 
wimapstene i7¥/2" Ixan, 5U4. 6BN4, 6GC8, incl. in the Tuner (less CRT) 


oe 
pping weight “so Ibe. 








Nene sold on EASY-PAYMENT-PLAN Buy LIFE-SIZE Instructions—$Q -49_ana buy Parts as you — J 








BUILD ow. CABINET ix; TV CHASSIS 


Comparable to the type that Top Mfrs. use on high priced TV sets. 
CABINET KIT with 90% of the job done, includes— 
FRONT SECTION in Solid Mahogany, Walnut or Blond Ko- 
rina. TOP, SIDES, BACK, MASK, SAFETY GLASS, ETC. 
And EASY-TO-FOLLOW ASSEMBLY INSTRUCTIONS 
Front, Top and Sides supplied in a beautiful Piano Finish @ Knob panel 


undrilled @ For matching Mask specify type or number of CRT used. 
Same price—Mahogany, Walnut or Biond (Shipping weight 36 Ibs.) 


21’ CABINET KIT ....-» 526" 


24” or 27” TV Cabinet Kit... $38.47 24” or 27” Front Panel Assembly . . onal , 


TECH-MASTER for 1961 % «cGoLpD MEDAL” #2430-B 


LATEST #630 CIRCUITRY WORLD'S MOST POWERFUL TV CHASSIS 
COMPLETE ready to play — Including _ 12” Speaker, Knobs, Etc. (less CrT 
90° TV Chassis $175-85 110° TV Chassis $182. 60 





23” TV Cabinet Kit . . $28.47 





Brochure on request 





TUBULAR CONDENSERS—85°C TOP QUALITY—Equally as good for Radio or TV work 
.0047-400v, .01-400v, .02-400v, .047-400v, .001-600v, .0047-600v, .01-600v, .02-600v, .03-600v 5¢ . 
.1-400v, .25-400v, .47-400v, .047-600v, .1-600v, .25-600v, .001-1000v, .0047-1000v, .01-1000v, S¢ 
.039-1000v, .047-1000v, .1-1000v, .007-1600v, .03-1600v, .05-1600v, .005-3000v, .001-6000v, I4¢ 


ELECTROLYTIC CONDENSERS—85°C 1-sov. 1-150v, 2-350v, 25-Sov, 8-150v 19¢ 


20/20-150v, 50/30-150v, 40-150v, 10-450v, 20-450v, 30-450v, 40-450v, 60-450v, 80-450v 


CARBON RESISTORS —Regular factory stock in Stackpole, Speer, etc. 


V2 WATT 10% 10, 39, 47, 100, 120. 150, 270, 330, 390, 470, 560, 680, 820, Ik, 1800°.. 
Va WATT 10% 2700, 3300, 3900, 4700, 5600, 6800, 8200, 10k, 15k, 18k, 22k, 27k, 33k”... 
Va WATT 10% 39k, 47k, 50k, 56k, 68k, 82k, 100k, 120k, 150k, 180k, 220k, 270k, gl eee 
V2 WATT 10% 390k, 470k, 560k, 680k, 820k,° 1, 1.2, 1.5, 2.2, 6.8, 10, 15 ME 
WATT 10% 3.3, 10, 39, 100, 120, 150, 330, 470, 560, 680, 820, Ik, 1800, 2700, 47000.. 
WATT 10% 6800, 10k, 15k, 18k, 22k, 27k, 33k, 39k, 47k, 68k, 82k, 100k, 150k, 470k, 680k” 
2 WATT 10% 18, 22, 82, 100, 180, 2200, 3900, 4700, 6800, 8200, 18k, 22k, 100k, 470k2.... 


WIREWOUND RESISTORS s5-sw, 16-10w, 20-10w, 47-5w, 100-5w, 140-Sw, 220-5w. 


220-10w, 390-Sw, 470-5w, 500-10w, 680-10w, 820-Sw, 1K-Sw, 1K-10w, 1500-5w, 2K-10w.... 
2500-S5w, 3K-10w, 4700-Sw, 5K-10w, 6K-10w, 7K-10w, 8200-5w, 10K-Sw, 15K-Sw, 22.5K-I2w... 


CERAMIC CONDENSERS ;, 2, 3, 5, 6, 10, 22, 25, 47, 50, 51, 56, 82, 100, 120, 150 mmr .. 
CERAMIC CONDENSERS 220, 250, 270, 330, 470, 1k, 1200, 1500, 2k, Sk, 6800, 10k mmr. 3¢ 


MICA CONDENSERS 5, 25, so, 60, 68, 75, 100, 120, 150, 220, 270, 330, 470,510 mmr .. 3¢ 
MICA CONDENSERS seo, 680, 820, 1k, 1500, 2k, 2500, 3300, 4700, 6k, 6800, 8k, 10k 


| 1-5" PM SPEAKER ainico #5 magnet... .....$1 
1-4" PM SPEAKER @!nIico #5 magnet $1 
1-3” PM SPEAKER #!nico 5 magnet $1 
1-32" TWEETER SPEAKER ‘or Hiri ......$1 
4— AUDIO OUTPUT TRANS. 5016 we 
3- AUDIO OUTPUT TRANS. oko or 6V6 type. 
3-1.F. COIL TRANSFORMERS 156 ke $1 
3-1.F. = See 10.7 me . 
3-1.F. COIL TRANSFORMERS 262 ke (auto), . 
40-ASST. PRECISION RESISTORS best sizes ,, 
5 — SELENIUM RECTIFIERS 65ma list $1.50 ea 
() 4— SELENIUM RECTIFIERS 75mao 
|} 3— SELENIUM RECTIFIERS 150 ma ......... 
3 — SELENIUM RECTIFIERS 250ma......... t) 
~ SELENIUM RECTIFIERS s00ma.......... [ 
| 2— SELENIUM RECTIFIERS 1—150ma 1—65 ma. 


mmf 3¢ 


10-TUBES *1 v1 


O)2- SILICON RECTIFIERS sooma 
} 1=SILICON RECTIFIER 750ma..........-. 31 
1—LB. SPOOL ROSIN CORE SOLDER 
4-50 SPOOLS HOOK-UP WIRE 4 “lors... 
} 106" ELECTRIC LINE CORDS with piues... 
CORDS with both plugs 
— TV CRT. SOCKETS with 18” Lea 
- HI-VOLT. ANODE LEADS with 18” les 
} 50 —STRIPS ASST. SPAGHETTI vest sizes . 
} 100 - ASST. RUBBER GROMMETS _ best sizes $1 
100° — TWIN LEAD-IN WIRE 300 heavy duty $1 
)} 50° > FLAT 4-CONDUCT. WIRE many purposes $1 
() 25'- INSULATED SHIELDED WIRE $ 


_) 10~TV CARTWHEEL CONDENSERS ivxv... 
)3-TV CARTWHEEL CONDENSERS 20xv ....$ 
)2-TV Sanu pares CONDENSERS s0xv .... 

J 1-TV RATIO DETECTOR COIL 4.5mc 

)1-TV RATIO DETECTOR COIL 10.7me. 
1-TV SOUND I.F. COIL 4.5mc 
3-HV RECTIFIER SOCKETS 183 m’nted.... 
3- HV RECTIFIER SOCKETS 1X2 m'nted 


BROOKS RADIO &TV CORP. 84 Vesey St., oon. x New York 7, cies a 
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{) 32'=— TEST PROD WIRE deluxe (red or black). . 
. 1-$7 aT ae. TV ANTENNAD(-gain 2 section $1 
20 — ASST. KNOBS, ESCUTCHEONS, Etc.$1 
5 1-ReA 70° FLYBACK TRANS. #75240....$1 
(}1-TV A e aaue TRANS. 10 to 1 ratio, .$1 
)15- ASST. VV COILSsync. peaking, width, etc. $1 
) 15 — ASST. STANDARD TUNER VHF STRIPS.S1 
4 6~ ASST. STANDARD TUNER UHF STRIPS. .$1 


“ONE DOLLAR:.,. 


As much as $15 worth — Everything Brand New 
and sold to you with a money back guarantee. 


DEDUCT 102% SF st or over 
(ON DOLLAR BUYS) 


Plus a FREE SURPRISE PACKAGE 


100 - ASST. 2 WATT RESISTORS $e 
70 - ASSORTED 1 WATT RESISTORS ...... 
35 ~ ASSORTED 2 WATT RESISTORS 
() 50- ASST. TUBULAR CONDENSERS 
}50- ASSORTED FUSES 
75 - 220K 2 WATT RESISTORS 10% 
75 -—470K2 V2 WATT RESISTORS 10% 
5 - DIODE CRYSTALS 
3 —- DIODE Sevavace : 
4—DIODE CRYSTAL 
100 — ASST. CERAMIC CONDENSERS. 
10 - ASST. WIREW'ND RES 2 
100 - MICA CONDENSERS 
10 — HV TUBULAR CONDENSERS . 
35- ASST. DISC CERAMICS 
50 —- ASST. MICA CONDENSERS 
6- ASST. SLIDE SWITCHES pat 
4— BAKELITE KNIFE SWITCHES apa 
3-ASST. TOGGLE SWITCHES 
15- ASST. ROTARY SWITCHES: 
100’ ~ FINEST NYLON DIAL CORD 
_} 200 — SELF TAPPING SCREWS #58 «x 
35- ASST. RADIO KNOBS 
100 — ASSORTED KNOB SET- SCREWS $ 
25 —- ASSORTED CLOCK RADIO KNOBS cee 
600 —- ASST. H'DWARE $ 
35 - ASST. SOCKETS e .$ 
25 —- ASST. PRINTED CIRCUIT SOCKETS — 
10 - ASST. VOLUME CONTROLS $1 
5- ASST. VOLUME CONTROLS 
20 - ASST. PILOT LIGHTS 
10— PILOT LIGHT SKTS 
50 — ASST. TERMINAL STRIPS -$1 
10 - ASST. RADIO ELECTRO CONDENSERS. 
5 —~ ASST. TV ELECTROLYTIC CONDENSERS. 
25 — ASST. MICA TRIMMER CONDENSERS. 
15 — TUBULAR CONDENSERS 
_| 15-— TUBULAR CONDENSERS 
6—TV ION TRAPS 
15 — TUBULAR CONDENSERS 
2-ELECTROLYTIC COND 
3- ELECTROLYTIC COND 
25 — ASST. PEAKING COILS po: 
1-ELECTRIC PHONO MOTOR 
10 — WIREWOUND RESISTORS 
300 — ASST. 2W RESISTORS 
4-—TV CENTERING RINGS 
35 — DISC. CERAMIC CONDENSERS s000mm 
25- ASST. RADIO DIAL POINTERS ....... 
8 — ASST. LUCITE CASES 
100 —- MICA CONDENSERS 
3 - ASST. SIZES RADIO CHASSIS PANS. 
3- VARIABLE CONDENSERS 
4-OVAL LOOP ANTENNAS 
3-LOOPSTICK ANT st 
3-2 MEG VOLUME CONTROLS with 
5-50K VOLUME CONTROLS -$1 
5 ~ ASST. 4 WATT WIREWOUND CONTROLSSI 
5-2 MEG VOLUME CONTROLS -$1 
5-1 or 2 MEG VOLUME CONTROLS: 
100 — VOLUME CONTROL HEX NUTS 
10 —- SURE GRIP ALLIGATOR os sanens 
1-GOLD GRILLE CLOTH 14” 2 
5 —-SETS SPEAKER PLUGS $1 
10 — SETS PHONO PLUGS ona PIN JACKS. .$1 
2 -$2.50 SAPPHIRE NEEDLES 4000 playing 
35 - MICA COND. 20-50 mmf & 15-68 mmf 
35 —- MICA COND. 20-100 mmf & 15-270 mmf... .. 
35 —- MiCA COND. 20-470 mmf & 15-680 mmf 
35 — MICA COND. 20-820 mmf & 15-1000 mmf .... 
35 —- MICA COND. 20-2200 mmi & 15-2400 mmf... 
35 —- MICA COND. 20-6800 mmf & 15-10000 mmf . . . 
}35— CERAMIC COND. 20-5 mmf & 110 mm/... 
35 —- CERAMIC COND. 20-25 mmf & 1547 mmf... 
35 —- CERAMIC COND. 20-56 mmf & 15-82 mmf. ..$1 
35 —- CERAMIC COND. 20-100 mmf & 15-150 mmf .$1 
35 —~ CERAMIC COND. 20-270 mmf & 15-470 mmf .$1 
35 —- CERAMIC COND. 20-1000 mmf & 15-1500 mmf$1 
[) 35-CERAMIC CO 200 mmf & 15-5000 mmf $1 
()4—KENRAD TUBES +6SH7 $1 
[}2-TOP NAME #6807 TUBES... 
L}2-— TOP BRAND TUBES +35W4 
TOP NAME TUBES O24, 183, 
6AC7, 6AX4, 6CB6, 636, 6K6, 
6SN7, 6X8, 12AU7, 12AX7, S5OL6 . 
3- TV ALIGNMENT TOOLS 
[) 3—TV ALIGNMENT TOOLS 
[) 3-TV ALIGNMENT TOOLS 
} 3=TV ALIGNMENT TOOLS 
} 3=-TV ALIGNMENT TOOLS 
EACH ALIGNMENT TO« 
HANDY + yg To — s ply tear out advertisement 
3 mn square is sufficient); 


ey ores heck You will receive a 
new copy of this ad for re . 
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NOW DELIVERING | 


Big 2 


Citigens Band, 2-Woy Radios | 


from 


GLOBE ELECTRONICS 


The 


been 


CB-200 Broadcaster eluxe has 
lesigned for the ce imer who 
more versatility and greater 

channel four 
controlled for both transmit- 
ting and receiving Fifth position 
allows tunable channel selection for 
receiving 


desires 
selectivity Five 
crystal 


eos 


~> 





the roadeaster lure | 


Dual « 
squelch 
channel 
normal 


mnve desig nec 
interferer 

receiver 

Unit is only 

speaker. Tr 

plifie control 

tractable coil « 


cord ar 
Pi Network. $189.95 


the Ctiizens Cnroadeatter 


The CB-10¢ Broadcaster 
styled, and weigh 

It measures , 
range otf ¢t 
nels 
cate 


smartly 


with lighted 
which, channel 
be used in car, boat, 
FCC Form 505 ine 
unit for station i Complete 
with crystal for one channel and 
push-to-talk microphone. $129.95 ea . list. 


the Fee ejotone 


This transistorized 
154x2 vs 


luded wi 


ense 


is only 

in your 

0z No 

Range 

portable 

bat- 

nore Micro- 

in May be 

Globe Units for 
$125.00 each, t 


2-way radio 


geable 
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ITIZENS | 


= 


TUBE CARRIER 


Plastic flower boxes are available in 


| various sizes, and may be used as light- 


weight durable carriers for shop equip- 
ment. Tubes which are kept on hand 


for use as trial tests may be handily 
stored and transported to and from the 
test bench in such a box. The box in 
the photo is about 28% inches long and 
6% inches wide at the top and about 
6 inches deep.—H. Leepe) 


EXTRA HEAT SINK 
FOR POWER TRANSISTORS 
The popular types of power transis- 
tors have metal cases and are intended 


ases6%3 


2 
PRONG 
UPRIGHT 


ILLINOIS 


CONDENSER COMPANY 
1616 North Throop 


Chicago 22, Illinois 
Phone EV 4-1300 


to be bolted to a metal chassis or othe: 
sheet of metal, which acts as a heat 
sink to absorb some of the transisto1 
heat. However, there is n 
for drawing off heat from the top of 
the transistor. I figured it would be 
a good idea to tape a copper coin 01 
iron washer to the top of the tran 
as a secondary heat 
transistor is provided with heat sink 
on the top and bottom at the sams 
to insure operatior \ 
Trauffer 


provisio! 


Isto 
sink Thus the 
time 


cooler 


TRANSISTOR SOCKET MOUNT 
A mount for transist cket 

simplify many experimenta 

circuit layouts. Such a : 

from a CTC or similar termi: 

Drill a hole in the center of 

Put the socket in the hole 


NOW! 
In stock at your 
distributor 


SMI 


SUB-MINIATURES 


For all transistorized 
electronics 
Unsurpassed where size is essen- 
tial in countless replacement appli- 
cations. Available in full range of 
capacities and voltages .. . SMT, 
SMTU (up-right), upright common 
positive, upright common negative 

and non-polarized. 


Order from your distributor now. 
Our new SMT catalog is available 
upon request. 
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AT ELECTRONIC PARTS JOBBERS 
vtvm or vom with a cracked meter face ae 


CEMENT or a badly scratched case isn’t going _ 
CONNECT to leave as good an impression as one | ; 
TRANSISTOR having a new appearance. To keep your | ee 
a eg TO vom or vtvm looking new, store it in H & h 
hi 30600 so UNDER BOARD a travel type shaving bag. You’ll find ; 
J there’s generally plenty of space in the | 
— bag for test leads and that you don’t 
AIL actually have to remove the meter from 
it in place. Then connect the socket pins the bag to use it. yao rag ay 
to the board terminals. The extra board makes it easy to carry too.—Charles A. 
; : : ; Cunningham 
terminals make convenient tie points é . ; i : : 2 FOR 1 
for associated components.—Sherwood KEEP JUMPERS UNTANGLED 
M. Kidder Almost every service technician uses 


a . _ —— jumpers, and they are usually all POWER SUPPLY 
VOM IN A SHAVING BAG : tangled up when not in use. An easy 
Whenever a service technician IS way to keep this from happening is to 1 
called to repair a set in the customer’s 
» is re ; ae s : 
home, his re putation is hanging in the 2... operates miniature radios 
balance. The appearance of his test —transistor portables— 
equipment can leave either a good or ... « also operates experimental tran- 
bad impression on the customer, de- sistor circuits, relays, use it for electro- 
. “a. : plating, laboratory work 
pending on shape it’s in. Obviously a 





. +. operates ALL auto radios 
—transistor, hybrid, tube— 


* Transistor protectior 
* EPL patented cooling 

2 OUTPUT RANGES 
VOLTS CURRENT RIPPLE 
0-1¢ mp 0.5%, | 
0-20 n 0.15% 
Compare and you A 


buy Model 2 $4995 
Also—Kit Model KPS-2...$43.50 
Send for FREE literature, name of your jobber! 
Electro Products Laboratories 
hook one clip on the other before hang- 4501-R Ravenswood, Chicago 40, Ill. 
ing up the jumper. Now any number of Name 
jumpers can be hung on the same nail Deiiteees 
with little chance of entanglement. 
Joseph Amorose END 


ee 


The First 
Practical 
TV-RADIO- 
ELECTRONICS 


7-Volume Job-Training Set Wa Hani) | | nal 
on 7-Day FREE TRIAL! ‘Qay eo 


Answers ALL Servicing Problems QUICKLY .. . pert Right At Your Side! 


Makes You Worth More On The Job! eemarne te 
Put money-making, time-saving TV- RADIO- ELECTRONICS explanations; hun- _— types of sets. ase ties. 


know-how at your fingertips—examine Cvyne’s all-new 7-Volume trations, diagrams. 


TV-RADIO-ELECTR(¢ S Reference Se 7 : be gg te RR 

lit: coc RONICS _Re fere nce | Set for 7 days at our RADIO-FM RECEIVERS: 403  YOL- &—TV CYCLOPEDIA! Quick 
expense! Shows you the way to easier TV-Radio repair—time pages; fully illustrated. and contise ee 
saving, practical working knowledge that helps you get the BIG VOL. 3—EVERYTHING ON TV- sea = ~s ens 
money! How to install, service and align ALL radio and TV sets, even RADIO CIRCUITS! 336 pages; Toncistors: 868 pages. 
olor-TV, UHF, FM and ent. Ne eee 

color and transistorized equipment. New photo-instruc- diagrams. VOL. 7—TRANSISTOR CIRCUIT 
tion shows you what makes equipment “tick”. No complicated math VOL. 4—-EVERYTHING ON SERV. HANDBOOK! Practical Reference 
or theory—just practical facts you can put to use immediately right ICING INSTRUMENTS! How covering Transistor Applications; 
in the shop, or for ready reference at home. Over 3900 pages; 1200 werk, — A." > 104 them. over 200 Circuit Diagrams; 418 
diagrams; 10,000 facts! — aL 7 BOOKS HAVE mg MODERN 

SEND NO MONEY! Just mail coumne for 7-Volume TV-Radio Set on Are | oe 

FREE TRIAL! We'll include the FREE BOOK below. If you keep the : set Cee LE Cs 


Cash price only $24. 95. Or return set at our expense in 7 days fo owe FREE BOOK—FREE TRIAL COUPON: 


Educational Book Publishing Division 


nothing, Either way, the FREE BOOK is 
“LEARNED MORE FROM THEM yours to keep. Offer limited, so act NOW! COYNE ELECTRICAL SCHOOL 
1455 W. Congress Parkway, Dept. CO-T!, Chicago 7, Minois » 


| 
| 
i 
THAN FROM 5 YEARS WORK!” FREE DIAGRAM BOOK! : 
8 Yes! Send me COYNE’S t TV-RADIO-! 


“Learned more from your first two ‘ll send you this big book, “150 Radio 
volumes than from 5 years-work."’ Television Picture Fatterns and Diagrams Ex- 
—Guy Bliss, New York as d’" ABSOLUTELY FREE just for examin- a ey ELECTRONICS Set ays FRI g ir offer. Include # 
Re , L g Coyne’s 7-Volume Shop Library on 7-Day ‘Patterns & Diagrar book 

Swell set for either the service- FREE TRIAL! Shows how to cut servicing time — 
man or the beginner. Every service by reading picture-patterns, plus schematic dia- - +/ Name 
bench should have one.’’—Melvin grams for many TV and radio sets, Yours FREE j 

Masbruch, lowe. Coupon TODAY E ne) Vtme Set or not! Mail /x, * Address 











City Zz State 
O Check Bask f you want Set s ‘ ‘ ne pays shipping 


charge: 7-Day Money-Back Guarant ‘ 


ee 
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DYNACO 


MAKER OF THE WORLD'S FINEST 
HIGH FIDELITY COMPONENTS 


proudly frresentd 
the all new 


ynatuner 


saperl companion 
‘ (0 gouwr 


DYNAKITS 


o) 


$79.95 Kit 
$119.95 Wired 


EASIEST TO ASSEMBLE 
Dyna's traditional stream- 
lined etched 
circuit boards enable com- 


circuits and 


plete construction and 


alignment in 6 hours 


SIMPLEST TO ALIGN 
You achieve minimum dis- 
tortion and maximum sens 

without 


itivity yourself -— 


any instruments 


UNPARALLELED 
PERFORMANCE 
Highest effective sensitivity 
plus lowest distortion plus 
superior quieting plus pre 
cise: drift-free tuning 


Hear and compare it at your 
favorite dealer's showroom 
Write for complete specifications 


DYNACO, INC. 


3912 Powelton Ave. * Phila. 4, Pa. 
CABLE ADDRESS: DYNACO, PHILA 


| Island City, N. Y., outlined plans for 
| lie relations campaign for its Eico 


| sentative 








“AFUSINESS 


~ PL©PLE 


YEK-O-KUT wah EO REK-0-KUT 
Long Island RR stations t 
sales of its hi-fi component 

paign ties in with local deal 


names in loca 


Electronic Instrument Co., 


stepped-up winter advertising and pub 
kits and equipment at a sales printing their 
meeting at its plant. arcas. 

aes Pyramid Electric Co 
S. C., designed a new Whit 
pacitor dispenser for its pa 
tors. The company is also packas 
mylar-paper Gold-Dip capa 
plastic jewel box which 1 
for small parts storage 


4 rynamiD 4 


| president, Harry R. Ashley (right) ; ex 


ecutive vice president, Phil Portnoy 
(standing left), are shown explaining 
the new panel designed for Eico stereo 
tuners and amplifiers to the 
sales representatives. 
Rek-O-Kut Co., Corona, N. Y 
subsidiary, Audax Div., are using 


compan : 


, and its 


| series of off-beat posters displayed on 


COMPUTER 
CUSTOMER SERVICE 
ENGINEERS 


(WASHINGTON AREA) 


Attractive assignments now available for senior ens 
neers who have had at least 3 years’ experience 
installation and maintenance of large scale data proc 
essing systems. 


Comprehensive training program provided at comr 
expense prior to assignment in Washington, D.C., ars 


FOR INTERVIEW CONTACT 
Mr. John Felos, Professional Emp. Manager 


PHILCO/COMPUTER DIVISION, Willow Grove, Pa. 


PHILCO 


=| Famous fer Quality the World Over 
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Jensen Industries, Forest Park, IIl., 
is in full swing on a Give a Diamond 
for. Christmas promotion featuring its 





diamond needle in a gift package in an and other 
effort to stimulate Christmas sales. SEMICONDUCTORS! 


Sencore, Addison, Ill, is continuing 
its series of coast-to-coast service wea 

| ONLY $15.95 
*® 
| 


nicians’ clinics. Ed Flaxman, Sen 
FREE TRIAL in your own home 


vice president-(fourth from left, 
SEND NO MONEY 
easy-payment plan 


Semiconductors are the key to the future in electronics. Here’s an easy way 
to learn all about them now. Six complete Gernsback paper-bound books that 
cover everything from basic theory to practical bench techniques and circuit 
design. Insure your future in an electronics career or hobby. Get these books 
this easy-payment way and master semiconductors now. 


r soma 


~s 
row), and representative Mark Mark- 
man (seventh from left), are shown 
leading the discussion. at Mobile TV 
Calif. 

Inc., Chicago, IIL, 
nation-wide 


Service Lab, Compton, 
Fidelitone, 


has 
advertising 


launched a 


Pyramid 


campaign on its Pyramid diamond nce- 
magazines. 


dies in trade and consumer 
R. F. Meinicke 

was appointed vice 

president—sales of 

Amphenol Distrib- 

utor Div., Amphe- 

nol-Borg Electron- 

Corp., Broad- 

view, Ill. He joined 

the company in 


ics 


1949 and was sales manager of the divi- 
sion immediately prior to his promotion. 


Robert G. Lynch 
is now equipment 
sales manager fot 
Sylvania Elec- 
tronic Tubes Div., 
New York, N. Y. 
He was manager 
of industrial equip- 
ment sales, 

Lloyd R. Day 
was promoted to 
the newly created 
position of man- 
ager of new busi- 
ness development, 
RCA Electron Tube 
Div., Harrison, 
N. J. He was plan- 
ning manager. 
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FUNDAMENTALS OF SEMICONDUCTORS 

By M. G. Scroggie, BSEE 

This outstanding British authority gives you a 
clear, authoritative and complete study of the 
whole field of semiconductors. In this truly su- 
perior book, he covers the whole range of semi- 
conductor devices—transistors, rectifiers, photo- 
electric devices—everything. 
Tells you how they are used and what their 
future's likely to be. Virtually a complete course 
on semiconductor fundamentals. 

No. 92 160 pages. $2.95 


TRANSISTOR PROJECTS 

The best of the how-to-do-its selected from 
Radio-Electronics Magazine. Top writer-authori- 
ties like Rufus P. Turner, |. Queen, Edwin Bohr 
and Leonard D’Airo give you step-by-step infor- 
mation on how to use transistors in building 
radios, instruments and accessories. Clears away 
many misconceptions. Lets you in on plenty of 
inside hints. 

No. 89 160 pages. $2.90 


SERVICING TRANSISTOR RADIOS 
| By Leonard D’Airo. 
How to make money servicing these new mem- 
| bers of the electronics family. An expert techni- 
cian tells you how to solve the many specialized 
problems you'll meet. Shows you the pitfalls to 
avoid, the techniques to master. Many helpful 
troubleshooting charts included plus a chapter 


GERNSBACK LIBRARY, Inc.—Dept, 120 
154 West 14th Street 
New York 11, N. Y. 


Print name 


on transistor characteristics, intercha 
charts and substitution data 
No. 76 224 pages. $2.90 


TRANSISTORS—THEORY 

AND PRACTICE (2nd edition) 

By Rufus P. Turner. 

THE book on transistors. This popular authority 
crams more into this book than any other book 
in its price range (and many priced much higher). 
Discusses why transistors work, what you can 
do with them, measurements, tests, equivalent 
circuits, care. Completely revised, Much new ma- 
terial added. 

No. 75 160 pages. $2.95 


TRANSISTOR TECHNIQUES 

How to work with transistors. What to avoid. 
How to test them, measure them, take care of 
them. Not much math or theory but loaded with 
all sorts of practical hints—including some con- 
struction projects for test instruments, ampli- 
fiers, geiger counters, etc 

No. 61 96 pages. $1.50 


TRANSISTOR CIRCUITS 

By Rufus P. Turner. 

A workbook for-the experimenter. Gives 
150 tested transistor circuits for 
electronic equipment to. work 
have fun with. They all work 

No. 63 160 pages. $2.75 


you over 
all types of 
fool with, 


SEND NO MONEY=Examine books in your own home FREE. Just fill in the 
coupon and we'll send you the complete set (six books) for a free 7-day exam- 
ination in your own home. If you like them keep them and send us your first 
payment of $2.95. Then pay only $2.60 each month for five months there- 
after until the total price of $15.95 plus postage is paid. If you don’t like the 
| books, just send them back within 7 days of receipt. 


able ncsonecnceinscnnoanacisiionen 


7-day FREE trial, 
$2.95 down payment and 
the total of $15.95 
| agree to return 


Send me the 6 G/L Transistor books for 
tf satisfied | will send you $ 
$2.60 per month for five months unt 
plus postage is paid. If not satisfied 
them in 7 days 





Street__ 





City. 


—__.Zone State 








C) SAVE POSTAGE COST 


Enclose remittance of 
ame return privilege 


$15.95 with order and » 

















David Hughes, 
former director of 
marketing of Hic- 
kok Electrical 
Instrument Co., 
Cleveland, was 
named vice presi- 
dent and general 

Qty. Tube # Price | Qty. Qty. Tube # Price | oty, Tube # Price manager of the 
ey “8 ves sees B a... 2 Meter and Controls Div. which will ha 
Bzé s re : $ the responsibility for the developme 
- = deiner hee and sales of meters and contro! 
original equipment market. Frank H. 
Sawonik, former vice president, g 
ment sales, is now vice president a 
sales manager of the Industrial Inst 
ment and Government Div. Bot 
sions were newly set up by the comp 
. H. Neville, president of Leece-N« 
Co., was appointed a director of Hic! 
Jacob H. Ruiter, 
Jr., joined the 
Weston Instru- 
ments Div. of 
Daystrom, Ine., 
Murray Hill, N. J., 
as manager of 
sales promotion. 
He comes from 
Allen B. DuMont Laboratories 
cial purp.se had been technical advertisins 
* 1iz| TOTAL onveR ager and public relations managé 
3c 5 s3 6 & J 173 so;|s 
ALL-PURPOSE ALUMINUM DIODES—25¢ EA. WIRE LEADS i m rectifiers 59¢ ea. 10 for $3.50 Z H. Niemann 
SEND FOR COMPLETE PARTS nA WITHOUT COST USE wr: AS ORDER BLANK was promoted to 


director of govern- 
Garant A. aoa 1000 B ment relations for 
oe NEWARK, N. J. CBS Electronics 


with headquarters 
TERMS: remit full price plus postage with order. : Subject to Prior Sale in Washington, 
Mail to Dept. RE. Excess postoge will be refunded 5 MINIMUM ORDER D 


3 
ceca i: 4 














Setebetebetet 44-45 t-t-t-d-bt Pte 





Paw 


1 














New 





He was pre- 
viously semiconduc- 
===; | . 
be | tor sales manage} 
Joseph W. Yuhas 
You bet we'd be if we were 


1 Prone is now manager of 
to tell you all about N's . 

ee ean ate ‘Out of this World Hi Fi Values: the Distributor 
Div. of Pyramid 


. 

ra 

LMMERITAPE | WNUsUAL , we | Qudign | | electric co, Dar- 

AR Ray, 1961 "FREE og A 25-E Oxford Road lington, S. C. He 

DRESSNER, 69-02RE 174 St, Flushing 65, LY | | ; L —_ Massapequa, New York | | joined the company 
—— in February of this 

year from Astron 

Corp. 


Harry P. Hancock, Jr., (left) wa 

HcUws “AE ADER” Lest Caslrument promoted to industrial relations maz 
ager of the Raytheon receiv 
LAG-55 AUDIO GENERATOR plant in Quincy, Mass. Prio1 

SINE SQUARE . 


A multi-purpose generator for 














measurements on audio equipment 
-amplifiers, speakers, networks 
Three waveforms: sine, square and 
complex for all types of measure- 
ments including response, distor- 
tion, transient and I-M distortion 
checks. Full range is from 20 promotion, he served as wage an 
to 200,000 cps, output 5 volts salary administrator for the Indust 
with minimum amplitude variation Components Div. Arthur W. Rand: 7) 
throughout whole range. joined Raytheon as Chicago distric 

} manager for the Distributor Product 
Div. He came to Raytheon from Ger 
eral Electric where he was a distri 
The LEADER test instruments ore being used in the more than 36 countries, representative for housewares a1 
ottesting their excellence in design, performance ond usetulness receivers. 

Julian King Sprague, president 

OHMATSU ELECTRIC CO. LTD. | director of Sprague Electric ‘ al 

} irec - ae Ie sat ‘ 
850 TSUASHIMA-CHO KOHOKU-KU YOKOHAMA, JAPAN oe nee Products Co 


! 
died of a heart attack at his ranch ir 
Presidio, Tex., at the age of 57. END 
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; AW \'s [TV TUNERS — 


; VHF tuner 
. ' UHF tuner 
| ee as UV Combination* 
P 95 
: ' 3 YES, low overhaul rate of $9.95 covers ALL makes and models. 
*UV combination tuner sat t of 
and VHF tuners with ord ¥ . 


defective unit onty sent fo 


SAME DAY SERVICE 


ON POPULAR TYPES—48 HOURS ALL OTHERS 

















Overhaul charge includes labor and minor parts; tubes and 
major parts cre extra at net prices. Writt 90 days worranty. 
Tuner to be overhauled should be shipps mplete; include 
tubes, shield cover and any damaged art Quote model 
Any or all of these catalogs, bulletins, or and state complaint. Pack 
periodicals are available to you on request 


direct to the manufacturers, whose addresses are WRITE FOR SPECIAL QUANTITY RATES 
listed at the end of each item. Use your letter- 


head—do not use postcards. To facilitate identi- 


fication, mention the issue and page of RADIO- 2 
ELECTRONICS on which the item appears “Une e71uuce MC. 
Sante OTHERWISE STATED, ALL ITEMS ARE , 
ATi ALL LITERATURE OFFERS ARE VOID 
5710 N. WESTERN 136 MAIN ST. 
As Se Cars cuicaco 48, tt. U.S.A. ——— foronro is CANADA 
ELECTRONICS CATALOG No. 71. for Castle pioneered the first complete TV tuner service almost a decade ago: remember Castle 


, > : will service ALL makes and our many years of experience in this field assures you of the best 
industry, defense and broadcast. Mail service available today. 


order and direct sales. 448 illustrated 
pages.— Newark Electronics Corp., 223 
Madison St., Chicago 6, III. ; 

ACOUSTICAL CABINETRY Bulletin R- \ UHF, TV and LAB 
16 describes and illustrates equipment, ENGINEERING \, DEGREE IN EQUIPMENT 
speaker and record cabinets in console +t oF ti fed 5 27 or 36 MOS. 
and chairside types for separate or com- : 40A seats: cscs: 
bined use in high-fidelity stereo and | : ; ; “gpesaciinde = praca 
mono music systems.—Rockford Special = 4 a , b one 
Furniture Co. 1803 W. Belle Plaine, AT 13 rack mount 
Chicago 13, Il. - " epares for early em RCA TV RF Sweep 

PLANNING A STEREO HI-FI SYSTEM is | !-year program for B.S. Decree completed in. months, |S Model S 
p . Tn _ re 2 : special engineering degree program in 27 
studied in Tech-Specs. With an eye on January, March, Jun — September uality educa 
the audiophile’s space problems, the Ne ee gee eee eee meee” pone a es iy 


k ‘ , ent approved for ¥ an training t Sylvania P« ante 2 

yocket-size 00 > ordinates i-ff states, 40 countries. 20. buildings; dorms, gym. Campus. e + 

I klet a ordin ates hi n 8 time and money. Earn board while studying. Write Send M nd oe heck with order. 
components to the enclosure or cabinet or catalog and complete information Write for complete list 


and facilitates balanced selection with ee ee eee, Ce eens 5. Seen RW ELECTRONICS 
a special planning chart and complete INDIANA TECHNICAL COLLEGE 2430 S. MICHIGAN AVE DEPT. RE 
technical specifications of manufac- INDIANA TECHNICAL COLLEGE Giese 16, i - Phone: CAlumet 5-1281 
turer’s cartridges.—Dept. PR6, Picker- 
ing and Co., Inc., Sunnyside Blvd., 
Plainview, N. Y. 
AUDIO TAPE RECORDER DIRECTORY 
60-61 supplies such quick facts as mod- How to make more money with your 


el, price, frequency response and other 


technical data for magnetic tape re- 
corders, audio accessories, tape and re- 
lated items, manufacturers and their 


complete addresses. 27 pages profusely 
illustrated in black-and-white and color. Noted electronics authority Albert C. W. Saunders tells you how in his 
~Audio Devices, Inc., 444 Madison Ave., fascinating new book WORKING WITH THE OSCILLOSCOPE. 26 illustrated 
New York 22, N. Y. 10¢ mailing charge. projects, 200 diagrams, show you exactly how to use ‘electronics’ most 
YOKE AND FLYBACK BULLETIN, No. useful instrument” in electronics, radio, TV, transistors, vact tubes, other 
YFX, available to service technicians work. 
for simplification of replacement prob- The author, director of a famous electronics school, has worked with 
lems. Index cross-references manufac- ill 4 lecillen f ie tale wees fe the 
turer’s equivalents for other brands of oscilloscopes 40 years. In clear, simple language he tells you how the ‘scope 
replacement yokes and flyback trans- works, the many jobs it will do, how to use it to make extra money, just 
formers. — Chicago Standard Trans- as if he were sitting with you at your bench. 


. ’ Qn y -™ . ‘hi 
con i 3501 W. Addison St., Chi Send for your copy of ge = == = CUT OUT AND MAIL TO = = = = 


Electronic Technical oe Co., 
SEMICONDUCTOR PRODUCTS BRO- WORKING WITH THE Dept. RE, P.O. Box 306, Astor Sta., Boston, Mass. 
CHURE charts germanium power, audio, is gum i 
switching, silicon and germanium mesa OSCILLOSCOPE Oscilloscope” fo 
transistors, silicon rectifiers and Zener 
diodes, and key specifications such as today at the special limited-time 
breakdown voltage, current capacity, price of only $3 postpaid. Satis- 
operating temperatures and power dis- faction guaranteed or money 


sipation of manufacturer’s industrial refunded. 
and military semiconductor line.—Tech- 





we 

















W. So Vorking with the 
for 


me 


copies at $3 each 


Name 


Street 


City & Zone State 


eee meee eee ee eee ee 
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TIME TO 
CLEAN UP YOUR 
SYSTEM... 


orelco’ T-7 
LOUDSPEAKERS 


with voice coil magnets of 
Ticonal-7 steel (30% more 
efficient* than Alnico V) 





. 30% more efficient 
response to the full signal range 
of your amplifier... WHETHER 
ITS RATED OUTPUT is 
10 WATTS ora HUNDRED... 
at any listening level froma 
whisper to a shout! 





Guild-crafted by Philips of the 
Netherlands to give you 


THE CLEANEST 
SOUND AROUND 


Ask for a demonstration wherever 
good sound is sold or write to: 


NORTH 
AMERICAN 
PHILIPS 
CO., INC. 


High Fidelity Products Division, 
230 Duffy Avenue, 
Hicksville, L.1., N.Y. 


| 





WRITE G. ALIQUO. 





ATTENTION SERVICE TECHNICIANS ASSOCIATIONS, CLUB MEM- 
BERS, STUDENT GROUPS. SPECIAL SUBSCRIPTION RATES TO 
RADIO-ELECTRONICS ARE AVAILABLE TO ASSOCIATIONS, 
CLUBS, SCHOOLS, EMPLOYEE GROUPS, ETC. FOR INFORMATION 


Radio-Electronics Subscriber Service, 154 West 14th St., New York 11, N. Y. 





Now.-- Build 


ELE 
PROJECTS with 


these amazing kits! 


@ No knowledge of electronics nec- 
essary 

@ No soldering . . 
mounting . . 
and reused 


@ Only ao screwdriver needed 


Model LAB-18 
Net $11.95 


. easy pegboard 
. parts can be used 


18 ELECTRONIC EXPERIMENTS 
FOR EVERYONE! 


Get started on an interesting hobby or 
successful electronics career building and 
experimenting with SOLAR ENERGY 
SPACE COMMUNICATIONS—RADIOS 
TRANSISTORS—OSC TL LATORS. It’s fun 
and easy to d& Kit omes complete with all 
parts and simple pietu ire instructions per- 
fect for even a beginner! 





Get Your Electronics Lab Kit Todayl 
. Give One as a Gift! 














At your local radio parts supplier, or write 


ELECT ONIC TAB 


ongermnent with 
TRANSISTORS 5 


SOLAR eeRcY 


‘comseestas eel 


Model LAB-35 
Net $17.95 


35 PROJECTS FOR THE 
ELECTRONIC ENTHUSIAST! 


Contains all parts and simple illustrated i r 
to build projects as PHOTO ELE« TRICK REI AYS 
SOLAR POWERED RADIOS R AIN Al AR M 
INTERCOM— VOICE "ER RELA rv 
COMMERCIAL KIL REL \ 
BURGLAR ALARM FLASHER 
WIRELESS CODE TIMER 
many more. th you've eve een! 


“‘SupereX” 


LE 1 

FIRE ARM 
TRANSMITTER 
Biggest money's wo 


6 Radford 
Place, 
Yonkers, 
New York 
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Motoro}l. 


500 


nical Information Center 
Semiconductor Products, Inc., 


McDowell Rd., Phoenix, Ariz 


SILICON RECTIFIER SHORT 
CATALOG quotes from technica! 
tins for various models of s 
tifiers. Diagrams, charts an 
give absolute maximum rat 
cycles) and operating charact 
Interesting USA map on ba¢ 
highlights reps Standard 
Rectifier Corp., 620 E. Dyer Ri 
Ana, Calif 

STEREO monthly report ir 
turer’s Newsletter describes n« 
ucts, projects under 
available literature the 

Harman-Kardon, Inc., Plair 

STEREO “BALANCE KIT," Do /? 
self, demonstrates scientific 
balance in all planes. Cente 
of piece of cardboard can be 
identical to that of a t 
arm and its pivot at cent 
mass. — Audio Empire, 1075 
Ave., Garden City, N. Y 

WIRES AND CABLES in 
of types, including trar 
open line wire, 
communication 
products, an 
graphically illustrated in Cat 

Saxton Products, Inc., 4820 P 
Bronx 57, N. Y. 


SOUND SYSTEMS FOR SCHOOLS i 
izes and illustrates commu! 
ities available prod ictior 
for integration into 
program.—DuKane Corp., St. C 
I} 

POWER SUPPLIES for 
trial, military and electror 
tions are explained in B 
4184. Discusses new line of 3 
units with 25’, fe 
with 
charts outline 
Electric Co., 


CONTROL COMPONENTS GUIDE 
cludes telemet 
sure and displacement p 
ducers, high accuracy a 
sure transmitt 
er’s products. 
and illustrations 
ance Co., 401 N. 
8, Pa. 

1960 SHORT FORM CATALOG 
representative 
of oscilloscope 
generators, voltmeters, 
electronic counters, 
itoring equipment 
Also 


FORM 


area sales 


develo 


on 


balance 
tion 


rotor, coaxial al 
plast 


cables, 


accessories 


as 


custor 


wer « 
protective circuit 
specificati General 


Schenectad) N 


military 


nd 
ers among 

Com plet 

Interna tional Resist 


Broad St 


items tror 
er’s line 
measuring 
and wide} 
lists sale 
instrument statior 
America and overseas on 
Hewlett-Packard Co., 1! 
Rd., Palo Alto, Calif. 
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Catalog No. 60-8.—Kurman Electric Co., 
191 Newel St., Brooklyn 22, N. Y. 
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brief description, technical data and 
additional design requirement informa- 


tion on manufacturer’s products in Sa. TUNERS REPAIRED $8.50 


addition to ample photos and schematics. 


—Wood Electric Co., Inc., 244 Broad St., 24-Hour Service 6-Month Warranty 


Lynn, Mass. 


1961 CATALOG presents latest mini- Repair Charge includes 
ature-transformer information, dia- 
grams and detailed specifications. In- ry AiL Replacement Parts 
cludes also special transformers manu- 
factured per customer needs; electronic, | 
electrical, aircraft and missile applica- SARKES TARZIAN, INC., pioneer in the Tuner Manufacturing business, offers 
tion transformers meeting MIL-T-27A } fast, dependable, factory repair service on a// makes and iels. Cost—$8.50 
and other military requirements. #7 per unit. $15 for UV combinations. Now offering ¢ th warranty against 
Microtran Co., Ine., 145 E. Mineola Ave., defective workmanship and parts failure due to normal usage. Tuners re- 
Valley Stream, N. Y. END paired on approved, open accounts. Replacement ble at low cost on 
tuners beyond practical repair. 
50 Dears Ago ) Tarzian-made tuners easily identified by thi i ng. When inquiring 
about service or replacements for other than Tarzian-made tuners, always 
give tube complement... . shaft length filament f eries or shunt 
heater . . . IF frequency, chassis identification. And, allow a little more time 
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Wireless Association of America 1908 
Electrical Experimenter 1913 SERVICE MANAGER + TUNER Di 
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Science & Invention 
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Television News § " c nington, indiana 
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edison 2-7251 


Some targer libraries still have copies of Modern Electrics 
file for interested readers. : 
_ saat - Mgrs. of Tuners, Semiconductors, Aic Trimmers, FM Radios, Audio and Broadcast Equipment 


in December, 1910, Modern Electrics 
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lowe. wo or SINGLE COMPONENTS 
A Selenium Alarm, eee om stereo tapes You'll find our prices low 
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ve , . , © POSTPAID TO AND FROM YOUR HOME , 
How to Find the Required Capacity of Write for our quotation 


7m - . SEND FOR NICS. Inc. 
Transmitting Condensers, by I. H. FREE work | stereo-parti [E) ee ts nen tom ah 


Glickman. $11-BA Centinela Avenue, Inglewood 3, California 
all new edition 


Rotary Spark Gap. SARA RARE RE ARR RE RS 
up-to-date 


Construction of a Sensitive Wireless 
HOLIDAY ere 
component prices 


Detector, by William H. Taber. 
—_. Be gg agent In 
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New Military Quenched Spark Set, by 
Oliver A. DeCelle. 
KV - 1600 volt: in 
the quick easy way 
to figure service charges 














How to Make An Oscillation Trans- 
former, by Ralph Weddel. $15.00. 

Construction of a Rotary Spark Gap, BRAND NEW CTORY STOCK. WESTING- 
by Hallam Anderson. HOUSE R G TIME METER. 120 V. @ 
A Circular Potentiometer, by Fannon a tel Ay cine akeduiiien, Sik? , 

Beauchamp. 
Unique Potentiometer, by R. E. Baker. 
Wireless Institute, by A. C. Austin, Jr. 


panel, inclhuc 
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50 Amp Be ge i 

Sex 24 0 Amps 

Open Silos construction $29.04 0 
High Current Choke (to match abe 
Hy. 50 Amps. $24.00. 

Acme Luminous Tube & "Scope Xfmr 
1 CPS. Sec: 20 Vv. @ 18 Ma J 
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* must be given. If owned by 
other unincorporated firm, its name 
| as that of each individual member, 
ermsback Publications, Inc., 154 W 
N. Y.; Hugo Gernsback, 154 W 
Harvey Gernsback, 


Teletype neo Perfection 3 cox 
Standard Yellow color, $1.00 Roll 
Modulation Transformer. 850 Watt 

by Chi. Xfmr. Pri: 10,000 Ohms. Se« 
7500 Ohms. Brand new Orig. wood box 
$44.00. 

Modulation Xfmr. 2500 Watts max. audio, Pri 
impedance: 12 K Ohms. Sec. Imp 00/5000 Ohms 
New in orig, Kenyon wood be $75.00. 
G.E. Selenium Rectifier 1450 V. @ 100 Ma. & 
Wave, Pair will deliver approx. 1400 V. @ 200 Ma 
in full Wave circuit. 75¢ 
Famous W2EWL SSB Miniature Transformer 
New in orig. cartons. 95¢ each. (3 for $2.50. 10 
for $7.50). 
2 Hy. 130 Ma. FTR Miniature Choke. Herm. sid 
2 x1%”x1". 40¢ 


hourly 
harges, 
nd show- 
nal and 
age Ss, 


TV-RADio 
SERVic; 


I'%, ‘ 2 Meter Xmtr. si $340 final. Only 
ibs. $15.00. 

Wonderful Gift He 

maps of the World 

ceurate, educ ati nal 


il” $24.95, 


known bondholders, mortgagees, 
holiters owning or holding 1 perce 
umount of bonds, mortgages, or othe 
ne, so state.) None 
2 and 3 include, in cases where the 
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ympany as trustee or in any other fiduciary relati 
sme of the person or corporation for whom 
ac alxo the statements in the two par 
aflant full knowledge and belief as t 
tances and conditions under which sto 1s 
der who do not appear upon the books of the 
" pany as trustees, hold stock and security in a capacity 
ther than that of a bona fide owner 
The average number of copies of each issue of this 
publication sold or distributed, through the mails o 
therwise, to paid subscribers during the 12 months pre 
ding the date shown above was: (This information is 
~quired by the act of June 11, 1960 to be included in all 
statements regardless of frequency of issue.) 165,401 
H. Gernsback, Publisher 
Sworn to and subscribed before me this Lith day of 
Oetober, 1960 
SEAL] Joane Dodge, Notary Public 
My commission expires March 30, 1962.) 
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Write for New Winter catalog. Chock full of spe- 
cials on TUBES, EQUIPMENT, COMPONENTS 
Full of values & savings to industry Servicemen & 
Experimenters 


Barry Electronics Wishes You All 
Sincere Holiday Greetings . . . 


BARRY ELECTRONICS CORP. 


512R Broadway, New York City 12, N.Y. 
Walker 5-7000 


ELECTRONIC PUBLISHING COMPANY, INC. 
180 N. WACKER DRIVE, CHICAGO 6, ILL 


ene sere aan 


DECEMBER, 1960 





Te TIME- 
SAVING 
TV SERVICE 


A modern manual for fast, “symptomatic” 
TV trouble analysis and servicing 
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Easy Guide! 
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@ SYNCHRONIZA- 
TION TROUBLES 
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PICTURE 
@ SIZE 
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TROUBLES 
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TROUBLES 
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INTERFERENCE, poeseall bom —_ 
ere, Fe tor 10 dese AT 
RISK. You be the judge! 
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CLASS "D™ CITIZENS BAND RADIO CALL 
BOOK, supplement to Vol. 2, No. 1, 1960. 
International Crystal Mfg. Co., Inc., 18 
| N. Lee, Oklahoma City, Okla. 9 x 11 in. 
| 230 pp. $3.95. 

The great increase in 
this band has made it 
lish this supplement. These new 
were issued between Jan. 1 and July 1. 
Actually 40,000 new calls are listed 
here, about twice the total issued before 
All 24 districts are 


101 MORE WAYS TO USE YOUR SCOPE 
IN TV, by Robert G. Middleton. Howard 
W. Sams & Co. Inc., 1720 E. 38 St., 
Indianapolis 6, Ind. 5'/2 x 8/2 in. 160 pp. 
$2.50. 

This book discusses 101 
equipment, rf and if 


licensees in 
necessary to pub 


calls 


} 


represented. 


Ways to te 
amplifiers, video 
age, sync separators and 
circuits with a scope. For eacl 
test the equipment needed, connections 
required, test procedures and an analy- 
sis of the result of the test a 
In this way, the technician 
perimenter can become more 
in the use of his oscilloscope. 


e g 
ana 
proficient 
I Ls 


MOTOROLA POWER TRANSISTOR HAND- 
BOOK (Ist edition). Motorola Semicon- 
ductor Products, 5005 E. McDowell, 
Phoenix, Ariz. 5/2 x 8/2 in. 205 pp. $2. 
This manual theory, 
and application. Beginning with 
basic principles and 
semiconductors, it explains the 
ings, thermal effects, breakdown 
other parameters. Diagrams, nom 
grams, schematics and equations 
how to design amplifiers, switches 
tion systems and 
which power transistors «are 
Among special applicatiors 
are electronic filters, regulat 
verters and TV deflection. A 
reference for engineers 


cians.—lIQ 


features 


characteristics 


other circuit 


ana 


tecnhni- 


ELECTRONICS FOR THE BEGINNER, by 
J. A. Stanley. Howard W. Sams & Co. 
Inc., 1720 E. 38 St., Indianapolis 6, ind., 
52 x 8¥%4 in. 192 pp. $3.95. 

This book plus a little assistance n 
start a 12-year-old on a cares 
electronics. Hand it to someone older, 
and you’ve given him a new hobby. For 
young or old, this little book is packed 
with information—starting with a 
brief introduction, a few hints or 
soldering and a number of interesting 
construction projects ranging from a 
l-hour radio through home 
and a stereo amplifier. 
built with transistors and use 
voltage batteries, making them 
same even for the youngest youngster. 

LS 


broade 


All 


asters 
units are 


} 
iow- 


INSTALLING HI-Fi SYSTEMS, by Jeff 
Markell and Jay Stanton. Gernsback 
Library, Inc., 154 W. 14 St., New York 11, 
| N.Y. 52 x 82 in. 224 pp. $3.20. 


There are so many “angles” to hi-fi 


safe 
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| 
| 
| 
t 
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EQUIPMENT 


Check Power Output, Standing 


Waves Cesco Transicheck. Gives me 
ter indication of power output, VSWR. 


Ideal for transmitter tuning. | $20-95 


Specify auto spade or PL \ 
type coax connector Postpaid 


Eliminate Generator Whine 


Ceaco Generator Filter 
Eliminates generator whine 
in mobile installations. Tun 
able for maximum attenua 
tion Mo st effective generator 
t r made, Also avail- 
ab le fo it other frequencies, 


Cesco Duopole 
Base Antenna 


| 
Postpaid 


$3.00 om 


$29.95 


P Shipped Express 
Wailable Collect 
er frequen- 


Send check or M.O 
Ohio residents add 
3% Sales Tax 


THE STOTTS-FRIEDMAN CO. “ept. 
108 North Jefferson Street, Dayton 2, Ohio 











OPPORTUNITY ADLETS 


Rates—50c per word (including name add 
initials). Minimum ad 10 words. Cash must 
pany all ads except those placed by accredited 
cies. Discount. 10% for {!2 consecutiv 
leading or objectionable ads not accepted 
Feb, issue must reach us before December 
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. Clean radio and TV receiving 
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N. Y. WAlker 5-7000, 


Ql ~~ * PRINTING 


R. D. 2 Box | 

NEW TRANSISTORIZED 

150 K to 120 Mé 

Internal 400 cy 

ocket for Ci i ¢ 
PEL. “ELEC TRONICS, 


ALL MAKES OF ELECTRICAL INSTI 

TESTING equipment repaired. N 

ought, sold, 

0., 128 Liberty Street, New York, N.Y 
TENTION—LEARN THE MORSE COD! 
SS I A PROVEN METHOD. Copyright ' 

to: EASY METHOD MORSE SYSTEM, B 

ysburg, Ohio 

DIAGRAMS FOR REPAIRING RADIOS 

Give make and Model, DIAGRAM SERVIC! 

RE, Hartford 1, Conn, 
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that it does not seem possible to cover 
them all clearly in a single volume. Yet 
these two professionals have done just 
that. They discuss the planning and 
techniques of monaural and _ stereo 
components, systems, interconnections, 
acoustics, noise problems, etc. The 
esthetic viewpoint is well represented. 
The reader learns the elements of de- 
sign, color, styling, size and shape. 
Photos and diagrams illustrate the text. 

The book is written for the hi-fi fan 
as well as the professional installe: 
Cabinet construction, finish and repair 
are described. One chapter is devoted 
to legal considerations including the 
basic facts of business life, 
liabilities, ete 

Before you undertake building into, 
drilling or wiring a wall, you should 
consult the final chapter. It discusses 
and illustrates the masonry construc- 
tion, wood frames and steelwork that 
make up walls, windows and doors. 


codes, 


MASERS, by Gordon Troup. John Wiley 
& Sons, Inc., 440 Fourth Ave., New York 
16, N.Y. 4 x 6/2 in. 168 pp. $2.75. 

The maser has but a few outstanding 
features compared with other types of 
amplifiers and However, 
low noise and precision frequency make 
it unbeatable for applications such as 
long-range radar, astronomy, 
microwave spectroscopy and _ time 
measurement. 

The author approaches his subject by 
way of quantum mechanics and thermo- 
dynamics. He discusses excitation meth- 
ods and derives equations pertaining to 


oscillators. 


radio 


TV PICTURE TUBES 


AT LOWEST PRICES 


Price 
Tube With Old 
Tyee be 
17BP4 


et tet) od 
PUMNNNNNE est 
a Py 
Sees eee ener -o 
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see 
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Soouveue 


17.60 
TEST TUBES 
exps 16.07 syrs 


1 year worranty 
y Prices include the return of an acceptable similar tube 
under vacuum. These tubes re manufactured fre 
I: eprocesed used glass bulbs. Al A arts and mater 
including the electron gun are brand new 
ALL PRICES FOB CHICAGO “ILLINOIS 
required, when old tube os not 
od, refundable at time of retur 
deposit required on COD shipr ments Od 
t nus be returned prepaid Tubes 
shipped Rail Express Shipped only to Con- 
tinental U.S. and Canad 


WRITE FOR COMPLETE List 


—PICTURE TUBE OUTLET— 


2922 MILWAUKEE AVE., CHICAGO 18, ILLINOIS 
Dickens 2-2048 


16.07 








LEARN TO DRAW; READ BLUEPRINTS, 
SCHEMATICS, WJRING DIAGRAMS; andto 
render any Mechanical, Electronics, 
Architectural & Art Drawing or Painting 
SELF STUDY COURSES & Drafting Room Essentials 
available in simplified form: Plan 1: Send $2.25 for 

any one of the above desired ‘‘individual’ chapter 

Pian 2: Send 89.00 for the ‘‘Spectal Main C ins apters'’ of 
our book entitled, ‘‘Encyclopaedia of Drawing & De 
sign’’ (for Home Study or School Text) 

Publisher: (Author's experience: Chief Draftsman, 
Art Director, Engineer). LOUIS D. PRIOR, INC., 











23-09 169th Street, Whitestone 57, New York, N. Y. 
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gain, bandwidth and noise. He reviews 
experimental results obtained by scien- 
tists and indicates the work still to be 
done.—/Q 


MAGNETIC AMPLIFIERS, by Paul Mali. 
John F. Rider Publisher, Inc., 116 W. 14th 
St., New York 11, N.Y. 52 x 8/2 in. 101 
pp. $2.45. 

This book discusses basic principles 
of magnetic circuits as well as mag- 
netic amplifiers. Clearly written and 
containing many illustrations, it ex- 
plains the various types of devices and 
shows how they are used to control, 
switch, compute and memorize. A good 
first book on the subject for techni- 
cians and students. END 





“They all broke down at the same time” 





HI-Fi RECORDING TAPE 


Splice Free 
5 day money 


except 2400 
back guarante 
3 i2 24 

7” Acetate $1.29 $1.17 $1.09 

7” acetate 1.79 59 1.45 

7” mytar 2.09 99 

7” mytar 3.29 99 

7” tensilized mytar 4.25 9s 

nm Be Assorted. Add i5c Postage Per Re« 

10c For 24+ Lot Orders 

COMPONENTS TAPE RECORDERS available fre 
wide variety of stock and shipped within 24 hor 
Writ for free wholesale catalogue WE WILI 
BE C ‘NDE RSOLD."' Write us and see why 
CARST N 125-RD —S 7 sy 

New York, 
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Learn at Home to Fix 


weer ELECTRIC 
uta APPLIANCES 


Tester Furnished—No Extra Fix toasters, irons, 

fans, other electric appliances for Sens and neighbors. Make 

money in spare time or build your own full time business. 

SAVE cash by repairing your own appliances. Enjoy the 

pr | cA a skill to fall back on during slack periods, sea- 

when you retire. NRI will train you at home. 

MAIL MSOURON NOW, Sample Lesson and Cotalog FRI FREE. 
[Notional & Redie institute, Dept. FNO, Wash. 16, D.C. 

d me Electrical Appliance sample lesson and 

\Catalog Fi FREE (No Salesman Will Cail). 


MAKE 
MONEY 


(City; - 22-22-22: weracrazna=Zon 
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Olson Radio Catalogs 
FOR ONE YEAR 


* 8 Different Issues 
* All Bargain Packed 


FREE One Year Subscription 
to OLSON RADIO'S Fontas 
tic Bargain Packed Catalog- 
Unhe j f LOW, LOW 
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Brand Name Speokers, Changers, Tubes, Tools, 
Hi-Fi's, Stereo Amps, Tuners and other Bargains 


RADIO-INTERCOM 


® Radio with Remote Speaker 
* It's a Two-Way Intercom 


No. RA-341 
3 for $45:00 


215" 
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a clock 
statior 


or DA 


Fill in coupon below for your FREE 
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Radio Intercom 
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] FREE Olson Catalog 
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L $14.00 


Lots of 12, Ea 


3 for $45.00 
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atalog. To order 
simply check quantity desired and 
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Made In USA. 
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" INSIST ON RAD-TEL FOR EVERY 
TELEVISION AND RADIO TUBE NEED 





Up to 75% OFF on BRAND NEW TUBES 


GUARANTEED ONE FULL YEAR! 


Not Pulled Out Of Old Sets + 


You Can Rely On Rad-Tel’s Speedy One Day Service! 


Not Used — Each Tube Individually and Attractively Boxec 
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—_ 50EHS 
__. 50L6 
— 11723 





[_] CATHODE RAY TUBE REJUVENATOR 
AC parallel circuits. 89¢ ea. 
Lots of 10 79¢ ea 

Cj SERIES TYPE Used in ckt with 
19AU4, 25BQ6, ete. $1.00 


FILTER CONDENSERS MFD WV ' 


Cartridge 0 2 : ee | a9 
J 5 oU 150 ) ea. 


Type 
ORDER TUBE COMPANY. 
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TV Audio into Hi-Fi 
j k in PA Systems. Stor 
Check Color CRT's (Eqar 
s Aco Jan 107: Feb 149 
May II!; Jun 93; 
Sep 124; Oct 124 
ter {and Make M 


May 
Jun 
Sep 
Dec 
Nov 
Aug 
Jun 
Dec 
Q 
” Corres 
Intermittents, Licking 

A + ¢ 

Mey peta Ate ' International E ectron 
tMay 57; (NB) No Pe age (Sercin 
+May 57: (WN ia sf etter Fnotos wit nsist lonized Band Encircles Earth (Wa - 

Apr rere IRE. New at 1960 Convention (NB) May 6 

v Nov Foldover, Halos and Cure (Ala ITV Lens and Lighting System 

Nov our-Track Stereo, Matchbox-Siz x 

(Johnson)* Kits. Turntables and Pickup Arm 
Ge \ 


Nov 
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SCHOOL 
DIRECTORY 


ENGINEERING EDUCATION 
for the Space Age 


» NORTHROP INSTITUTE of Technology is 
apr y endowed, nonprofit college of engineering offering 
Two VE AR accredited technical institute curricula and 
complete Bachelor of Science degree sdents 
from 50 states, many foreign countries an ding! y suc 
essful graduates employed in aeronautics, electroni i 
space technology. Write today for catalog—no ob igatle = 
NORTHROP INSTITUTE OF TECHNOLOGY 
1181 West Arbor Vitae Street, Inglewood 1, California 


engineering degree in 27 months 


sragp your chance for a better life. Rapid adv en 
« RAC 5 tee OF = GREE. 1 37 
MONTHS in Elect - we h 
‘ ‘ Chern ngineering n 
Business Adie n r tor 
Tranay t Me ajor : 1 classe aR ofessional 
Well-equipped pus Do 

Modest costs Year-round operat ounde 84. Enter 
Jan " July, Sept Write J. “ 
of Admiesions for Catalog and * 
ng and Commerce” 

24126 College Ave. 


TRI-STATE COLLEGE Angola, Indiana 


@e= SCIENCE 
<> ENGINEERING 


SACUELOR” S DEGREE IN 27 OR F~4 monrns 
<a year > re program Aer 

M ptal.; Math., ¢ he m Rs "h 
lasses start Ja 


- 
18120 ©. Wa ington Riva. 


*Your Career in Engineer- 


rn t June Sept 
italog Fort ine 2, tnd 


LEARN 
RADAR MICROWAVES 
COMPUTERS—TRANSMITTERS 
CODE bd TV . RADIO 
Phila. Wireless Technical Inst. 
1533 Pine St., Philadelphia 2, Pa. 
A Non-Profit Corp 
Founded in 1908 
Write for free Catalog to Dept 
Classes now forming 





LE 
A 
RN 


GET INTO 
ELECTRONICS 


tr ining leads to 
bee nie lans ld engineers special- 
ists i comm unic ations, guic ded mis 
siles a ee rs, radar and automation 
Basic advanced < 
amd | abe tory Ass 











mos. B.S, in electr —_ 
obtainable ECPD 
; approved. Graduates in 
branches of electronics with major 
ompanites ey February eptember. 
Dorn r diuate 
or livalen 


Sic it TECHNICAL 
INSTITUTE 


Valparaiso, 


-- eas 


Dept. Cc Indiana 








Learn Transistor 
Electronics At Home! 


@ Prepare now for a profitable 
career in this growing field. Learn 
theory, construction and appli- 
cations of all types of transistors 
with this proven home-study 
course from the Philco Techno- 
logical Center. 


FOR FREE INFORMATION 
PLEASE WRITE TO: 


PHILCO 


TECHNOLOGICAL CENTER 


d Ontari % Philade 


phio 34, Pa 


DECEMBER, i960 





* 


FREE! 


AT LAST! A home study course cover- 
ing all phases of electric and electronic 


An extensive 
every make of organ- 


course covering 
€ —repair, regulat- 
ing, and troubleshooting. 


Electronic 


ORGAN SERVICING 


ow Ferhat To Get Into A 
ew, Rapi 4 Field At 
The Start. Dest Lets bt 


WRITE NOW 
FOR FREE 
BOOKLET 


NHSC Approved * The Pioneer School 
Established 1898 


NILES BRYANT SCHOOL 


Dept. E., 3731 Stockton Blvd. 
Sacramento 20, California 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 


r TELEVISION SERVICING | 





BLACK & WHITE—COLOR 
APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 
BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17. MD. 














ELECTRONICS 
CAREER KIT 


interested in breaking into a 
good-paying job in Radio-TV-Electronics, 
1.C.S. will send you absolutely free a 
famous Career Kit with 3 famous booklets 
that have helped thousands of others — 
just like yourself—on the road to real 
success. Includes: 

1 “HOW TO SUCCEED” 
36-page gold mine of career 
information 
“JOB CATALOG” of 

2 your field of interest 
“SAMPLE LESSON” 

3 strate the famous |.C.S 


If you're 


Career Guide — 
tips and 


opportunities in 


math) to demon- 
method 


Send today for your free |.C.S. Career Kit 

with these 3 famous booklets. There’s no 

Obligation. This may be the big break 

you’ve been waiting for. Mark and mail 

the coupon today. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 376831 Seranton 15, Penna. 

Please send free Career Kit with 3 famous booklets 

CD General Electronics © Radio-TV Serv'g 

© tndustriat Electronics C C2 Sound Equipt. Serv'e ( 

C) Radio-TV Eng'r'g } Electrical Eng'r'g 

OC Electronic Servicing O Electrical Tech. 

Name 


Practical Electrician 
Protess'! Eng. (Elec 
© Electrical Drafting 
C2 Other 


Age ie 





City — 





FREE 
CAREER 
=[e]e) <i aE 


to guide you 

to a 

successful future 
in 


ELECTRONICS 


* 


COMPUTERS 
7 AL 
ERING 


pictorial booklet 
an prepare for a 
an Electrical En- 
eering Technician in 
fields: 
RESEARCH 
ROCKETRY 
AVIONICS 
DEVELOPMENT 


Re ¢ ig 
= 
_ Sia. 
—,), 1S 
This interesting 
tells you how 
dynamic 
gineer or Engir 
many exciting 


MISSILES RADAR - 
ELECTRICAL POWER 
AUTOMATION 

SALES 


Career as 


rowing 


Get all the facts about job opportu- 
nities, length of study, courses 
offered, degrees you can earn, 
scholarships work — as 
well as pictur f the Milwaukee 
School of Er ring’s educational 
and facilities. No obli- 
zation i 


MILWAUKEE SCHOOL OF ENGINEERING 


MAIL COUPON TODAY! 


MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RE-1260, 1025 N. Milwaukee St. 
Milwaukee, Wisconsin ms-113 
Please send FREI 


I’m interested in Flectronics [ 


time 


recreational 


booklet 
] Radio-TV 
lectrical Engineering 
Mechanical I leering 
PRINT 


Your Career”’ 


Computer 


Name 
Address 


City Tone State 


] I'm eligible for veterans education benefits 
Discharge date 


i~Trtrtrtrtrtrtrttrtttttitteteea a 
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Packag May 
PRODUCTS Jan 133; Feb 38: Mar 119: Apr 
May 125: Jun Ill; Jul 104 Aug 
Sep 107; Oct 98: Nov 102: De 


NOTEWORTHY CIRCUITS 
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59 
a4 
92 
59 
144 
118 
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113 
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SO TH vear 





FREE I 


LAFAYETTE’S 
1961 CATALOG 


324 GIANT SIZED PAGES 


The Complete Catalog Featuring 
“The Best Buys In The Business” 


(4) Stereophonic Hi-Fi Equipment — 
(.Z) Public Address Systems 
Tape Recorders 
Radio and TV Tubes and Parts 
Citizen Band Equipment 
Amateur Equipment 
Industrial Supplies 
tthe Lafayette’s i supply catalog cr most ipecies we- 
in at our ar’ , 
saving prices, é ve ea Our 40th Year 


era ear eees neers Deane: peeels 
OTHER CATALOG OR FROM ANY OTHER SOURCE—SEND FOR 


pe apeatealperge oot 
the -minded 
Suiha tellioin: ence, eaeie: come tedenn css 
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EASY PAY PLAN—the simplest, and quickest way to get what 
you want when you want it. As little as $2 down 
ths 
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Dept. JL-6 , P.O. Box 190 
: ss maica 31, N. Y 
& AEA Yi T'PrE ) acer i Send insu Lafayette 324 page 
RA DI oO ’ 1961 catalog 610 
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Mail the coupon today for 
FREE copy of Lafayette Radio's . < = 
1961 cata Og. : y ~ Address 
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City. State__.___ 
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NEW! LAFAYETTE HE-15A 
2-WAY SUPERHET 


CITIZENS BAND TRANSCEIV 





Effective Full-Wave Variable Noise Limiter Five Prong Micro- 
phone Jack For Easy Relay Addition RF Jack on Front Panel 
§ Transmitting Positions Tuneable Receiver Over Full 23 


Channels Planetary Vernier Tuning Complete with Trans- 
mitting Crystal for Channel 9 


BAND — The New Two-Way Personal Communications Method 
— Fill out the FCC form enclosed with each . Lafayette Trans- 
ceiver. No examination or technical knowledge required — Any citizen 18 
years or older is eligible for a license. 
A compact precision transmitter and receiver designed to operate on the new class 
D “Citizens Band.’’ Two or more of these units furnish your own communications 
system covering up to a 20 mile or more radius depending on antenna height and 
terrain. 
The HE-15A meets all FCC requirements and operates in much the same manner 
as police and other short-wave communications systems. Features 5 crystal controlled 
oe channels operating at a maximum legal power input of 5 watts fully 
“ ¥ 7 modulated, RF stage in both transmitter and receiver. 5 position crystal selector on 
LAFAYETTE EXPLOR AIR 4-BAND RECEIVER KIT front panel selects any one of 5 transmitting frequencies. These 5 crystals are 
@ Complete Shortwave and Standard Broadcast Coverage readily accessible by means of a removable front plate. Superheterodyne receiver 
@ Complete Bandswitching from Front Panel is tuneable over the full 23 channel band with 3 watts audio output, AVC, and an 
@ Built-in 4” PM Loudspeaker effective Full-Wave Variablé Noise Limiter. The noise limiter is continuously variable 
from the front panel for diminishing ignition and other unwanted noise pickup. A 
Complete 4 band coverage of broad- new 5 prong microphone jack makes conversion to a push-to-talk relay a cinch. 
cast stations, international broad- Controls include a 3 position function switch (transmit, receive, and transmit with 
cast bands, amateur, maritime, fire spring return), planetary vernier tuning plus variable noise limiter. Output impedance 
and police services .. . even satel- matches 52 and 72 ohm antenna with Amphenol type coax connector. 4” PM speaker; 
lites! Big 4° speaker with sensi- input jack for crystal or ceramic microphone; power receptacle in rear for AC line 
tive circuit for all the power you and 6 or 12 volt external power supply. Supplied with transmitting crystal for 
want. One froni panel knob does ali channel 9, high output crystal microphone, and brackets for easy mounting of units 
the bandswitching. All- controls on in auto, boat, etc. Operates on 115 volts AC. Addition of 6 or 12 volt power supply 
front panel. Complete with all (separately supplied) adapts transceiver, for mobile operation. Size: 10%4Wx542Hx 


parts, detailed step-by-step instruc- | 6%”D. Shpg. wt., 11 Ibs. 

tion book . . . everything you need. ¥ 
19.95 Size: 10x7x5”. Shpg. wt., 5 Ibs. GE-108 Lees antenne 5.00 Down Net 57.90 
POWER SUPPLY: Adapts HE-15A for mobile operation. Complete with cabie 6 or 12 


KT-135 Less cabinet Net 19.95 | voit vibrator and mounting flanges. Completely enclosed. Size 41/«Dx6Wx4”H. Shpg 
ML-150 Leatherette covered wood cabinet Net 2.75 | wt., 4 Ibs. 


HE-16 For 12 Volts Net 10.95 
HE-18 For 6 Volts “ Net 10.95 
TRANSMITTING CRYSTALS: For any of the 23 channels. Specify channel or frequency 
HE-830 Net 1.95 


NEW! LAFAYETTE TELESCOPIC CITIZENS BAND 
WHIP ANTENNA 








© Chrome Plated 
© Telescopes From 16% to 40” 
@ Mounts Vertically or Right Angle 


An outstanding antenna value. This high quality three 
section telescoping antenna is designed for attachment 
directly to your citizens band transceiver. ideal for point 
to point service over short distances. Molded base load- 
ing coil has a threaded stud with a PL-259 piug—connector 


LAFAYETTE 4-TRANSISTOR TELEPHONE PICK-UP a on ee a ewe ee 
@ AMPLIFIER KIT 


14 gS @ For Family and Business Group Listening \ NEW! 10,000 OHMS PER VOLT MULTITESTER 


@ Ui-Cels Amplifier for Phone and tithe Outperforms Instruments Many Times Its Size 
Permits group listening of long-distance 


” 
calls at home, business calls and con- e Extra Large 3¥2” Meter Face 
ferences at, the office. Transformer + Comple y Wired and Tested 
coupling for optimum performance. . ” e All Accessories Included 
Complete with 4 transistors, 3 tran- 3 

sistor audio transformers, speaker, vol- 8, A convenient, pocket-sized instrument with an unusually sen- 





ume control, cabinet, precut chassis, sitive 14,000 ohms-per-volt AC-DC meter, 1% resistors, single 
wire, solder, instructions. Less bat- range selector switch. First capacity range requires 120V AC, 
teries and pick-up coil. Size: 4%2x4/x second range requires 6V AC. Durable Bakelite case and 
44". Shpg. wi., 3 Ibs. panel; probes and flexible leads are plastic coated and color 
Kit , Net 14.95 coded. Complete with battery. 414x34x1%”. Shpg. wt., 14 


Ibs. 
9-Volt Battery (5 07.) Net 1.30 TE-10 . er eid | Net 9.95 
Telephone Pickup Coil (4 02.) Net 1.95 TE-14 Pigskin Carrying Case, shpg.. wt., 8 oz. ........Net 1.95 


"AE A YY ES I rE: PLEASE INCLUDE SHIPPING CHARGES WITH ORDER 
| ER A TD HK © 165-08 LIBERTY AVENUE, JAMAICA 33,N.Y. © OTHER LOCATIONS 


NEW YORK, NW. Y. NEWARK, WN. J. BRONX, N. Y. PARAMUS, WN. J. BOSTON, MASS. PLAINFIELD, WN. J. 
100 6th Avenue 24 Central Avenue | 542 E. Fordham Rd. 182 Route 17 110 Federal Street | 139 W. 2nd Street 
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ENGINEERING: 


Created with the non-technical builder 
in mmd. There's much more fun in 


assembling your own kit 


so easy = 
DESIGN: 

Each kit has the fine pro- 
fessional - looking touch 
Styled to blend with every 
decor 

VALUE: 

You can’t get better units 
at these money -. saving 
prices 

QUALITY: 


Top performance due to 
high quality pafts and 


engineering 





50-WATT STEREO AMPLIFIER 





and it’s 


KT-270 70-WATT 
BASIC STEREO 


Ps 



























BASIC STEREO AMPLIFIER...129.50 


¥ ? AMPLIFIER... 89.50 ab ascan 
| KT-550| 100-WATT 


All Lafayette Kits are Available on the Easy Pay Plan. 


All Lafayette Kits Made in U.S.A. 
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hwork Cen Be Trick 
jing Pix (CBS U3T6Ié 
unce in Pix (Sylvania 225M nd t 5 5 
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- \ c : ments (RCA 700, 80 Reception, Po C f 57 
= ? we srging (Tech) fier 4 merson 1184 Oct él 
j ela spl ty TO Chroma Demodulator Midd note ’ rol (Zenith 16Z2 
ndustrial Electronics Controls. About Those (W 
ectron CRT's, Field-Check (Egar esistor 
Demedulators (Cl) ning (Packard-Bell 230! 
Fringing (Silvertone 7140-A o 7640) (C 19 
Hum Bars (Motorola C (RCA 21T7417U 
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: \Varr . 1 
ttents, Capacitor Test Box F Side Convergence (RCA CTC7A Sylvania 1-523) (C 70 
(Fred) « (Cl) ‘ hileo F4628) (Cl 5! 
Intermittents, Foil Foils Signal Voltages in Chroma Matrix pe 
Legal Pitfalls (Parker) = ddleton) roubleshooting with (CI) S 78 
Meter Scales, Brighten (TT Sync Out on Purpose (Teck /aveforms, Voltage and C 
Military Techn sn, TV Te ) 
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C-211A 
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> Industria 


Compressed Pix (CBS 1021-2) (Tect (Cl) ‘ 78 
man (Kaufman) a Control Assembly, Dual (TTO Corr May 130 

Parts Subst tution in Dogs (T Controls Charred (RGA 21174 17U Wide-Band (Cl) Feb 77 
Powe Supply, Transistor, fo (Ci Zero-Reference Levels (Cl) Mar (16 
(Pugh)* Convergence (Cl) Shock-Absorbing Ride (TTO Jul 15 
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Tape Re Ve Ww r 
TECHNICIANS’ NEWS Jan 130; Feb 130 

Apr 124; May 118; Jun 102 
Aug 106; Sep 110; Oct 114 


Jan 52; (Hyde Park 
A Port TECHNOTES 


TELEVISION 
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Stop Horizontal Jitter 
Savage. Look at (K 


q One-Man St 
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Stop Feedt 
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“TAB” Tubes Tested, Inspected, Boxed— | ADVERTISING INDEX 


Six Months Guarantee!! No Rejects! 
NEW & vague Gov't & Mfgrs. Surplus! 


Orders 210 or more, Rece ising types only ppd, 48 states 
1. 


Radio-Electronics does not assume responsibility for any errors appearing in the index below. 


Airex Radio Corp l National Radio Inst ~ ute 

Allied Radio Corp. 9, 1 National Technica chools 

Amphenol-Borg Electronics Cory North American P hilipe Co., Inc. (Ne 

Arkay Internationa! Inc 11 

Astatic Corp ! Ohmatsu Electric Co, Ltd 

Audio Unlimited Ln Olson Radio Corp. 

Audion 124 Opportunity Adlets 
Oxford Component 

4 K Manufa 

Barry Electronics Cor 1 P lectronics 

He ll Telephe Labs 2 *erma-t ( 

Blonder en Labs. lt illeo (Techrep 

Bonafide Radio l Tube Outlet 

Brooks Radio & TV Corp l 4 D. Prior 

Burstein-Applebee Co. 3 rr 


-19 128Q7 { Radio Engineering Inst 
Etestrenice from echeols Car Studios i lectronics 
i, ‘ TV Tuner Service Inc 5 Tube v.) 
Center Industrial Electronics In 7 " “uuipment Di 
Centralab Div. of Globe Union : tes 
Chic Standard Transformer ( ) 7 F Tube Co 
Cleveland Institute of Electron 1 tadio Shack Cor 
Colordapter 14 Radio TV Training School 
Cornell-Dubilier Electric Corp 2 Rinehart 
oyne Electrical School l 
Howard W.) 
Technical Institute 
p. (Sen 
Dynaco In 


Elect ront¢ Instrument Co, (EI¢ 
Electronic Measurement Corp. 


12 80 *ublishir 0 “ 
TUBES WANTED! WE BUY! SELL & TRADE! Electronic Technical’ Publishing 
Wanted 304TL Tubes & ALL TYPES!!! 


NEW POWER CONVERTER —nh General Electric Co. (SemiCond. D rs ee 
12VDC to SOOVDC up to 200Ma 100 = : aod fons ace Fy a . os 

Tap at 250VDC Type C1250€ Gernsback Library, Ine urner crophone Company 

low ripple ow id a Globe Electronics (Div. of Textron Elect 4 

T Grantham School of Electronics 
i 7 Grove Electronic Supply Co. 
Quiet! Ligne weight! ci2 : PP ucts Company 
ady to 1 Electronics Mfg 


Fair Radio Sales 





npany 


Conservative! Harman-Kardon 

Transistors He opper He atsink. Heald Engineering College 

up to 150MA Type C1225 Heath Company 
Hickok Electrical Instrument ¢ 
TRANSISTORS & ACCESSORIES Holt, Rinehart & Winston Inc 
$3, _2N442 $4.50, 2N277 $4, 2N 278 ss. Homewood Industries 
7 2N176 ‘ 7 Hudson Specialties Co 
2N247 ° § ; 


3h $2300 Lilinois Condenser Co. \ SCHOOL DIRECTORY PAGE 133 


Indiana Technical 





Baltimore Technical Institute 
JFD Electronics (« Niles Bryant School 
Jerrold Elec ' Indiana Technical College 
"TAB" arvsi "TAB" THE EST KITS! **TAB" y Electre ) g International Correspondence School 
s Contain Most P or 3 Milwaukee School of Engineering 
Kit 2 Re ch aw Rules Kits Sub- min wales Lafavette Radio Electro \ 7 Northrop Institute of Technok 
Kit 35 Precision Resistors Kit 75 Mica Condensers Phila. Wireless Technical Institute 
Kit 75 Resistors 12/1ow Kit 100 Ceramic Condsr Phile Tech logical Ce > 
Kit 12 Electrolytic Cond’s Kit 10 Diodes Mercu etre 1 Fhilco rechnological Center 
Kit 500 Lugs & Eyelets Kit S FT243 Xtal Holders sfet lectronics Tri-State College 
Kit 10 Bathtub Oil Cond’s Kit & Silicon Diodes Mos ectronic In Valparaiso Technical Institute 
Kit S ibs. Surprise Pckg Kit 4 Asstd Rectifiers 
Kit 10 Xmttr Mica Condsr. | Kit 2 PNP Transistors 


Kit Circular Stide Rule Kit 4x50 Ft Hookup Wire HI-FI & STEREO 


cifecihs. S225: | (EQNVERT TO COLOR WV Comioxess 


Send us your 
BUY 10 KITS—GUT ONE FREE COLORDAPTOR 4 SPECIAL PACKAG E "DE Al gl OTT 
- tube circuit and rotating ale too small Tr ideins accepted. BONAI f 
“VACDAC SILICON TUBE 9 gaat ha wheel co any size B Ww $ est discs son all s 1 bra 
WITH love IN RF SURGE TV t eive compatible color f F 
SERIES BALANCING PROTECTION : BONAFIDE EL EC TRONIC S 
4 
TYPE VRMS/PIV AMPS Ar loes not Dept. RE12, 89% Cortland St., N.Y. 7, N.Y 
tiny aeet yoeee 0.3 al operation, often WE WILL NOT BE UNDERSOLD 
1900 /2800 ‘ ha hand Tl R He mt ANT 
1120/1600 ¢ . COLOR 


AC POWER SUPPLY TABPAK’’ DELIVERS Complete bookict—gives theory of opera- 2 95 A NOTE TO THE HI-Fi BUYER 























e s, schematic, : 
1250VDC, 500VDC & 28VDC AT 10 AMPS. ALL —~ f By. & ecgomee ; AIR MAIL us your requirements for 
FILTERED. USES SILICON H'SEALED DIODES 


TABPAK''@ PS ~ Essential Parts Kit—All Special Parts—Coils, an IMMEDIATE LOWEST PRICE QUOTATION 

aa aos “Delay Line, Crystal, Color Filters Components, Tapes and Recorders 

NEW BATTERY CHARGER BC6-I2V FOR 6V OR Up to 16” 17” and 20 95 SHIPPED PROMPTLY AT LOWEST PRICES 

12 VOLT BATTERIES, TRICKLE & Sets— $1 9.95 Larger $ WRITE TODAY FOR FREE CATALOG 
FULL CHARGE up to 4 AMP -% Other Kits, Wired Chassis, Motors Available 714-R Lexington Ave 


12 volt batterien muse WETS | | COLORDAPTOR == Az2t Sst Sav See ties Yor 22, 8. 


UNLIMITED 
$10.00 














* NEW "‘TEKSEL™ SELENIUM RECTIFIERS SUPER MAGNET SUPER SAVING! 250 POWER AMFZING BLACK LIGHT 
sints SARC ae neva “Favas® asavag*8 72" | | | Buy amie Line, clan 
“Tae | 1-30 8 2.08)'8 a.90 6 6.3 yy TELESCOPE LENS KIT J ic “lone source. 
5 4-905 al be ! : ‘ 
2 3.00 12 "e $1.95 Makes fluorescent 
2 ee bee 2 go than 500% ha ‘ Make your own high powered 6 ft. articles glow in the 

io 15 26.30 48.90 Experiment- telescope! Kit contains 2° diam... dark. Fits 
write for a UO Rectifier Catalog ers hobbyists will 75” focal length, ground and pol- lamp socket 


find hundreds of uses 
experimenting, en- 











for this powerful 4 oz. Hi] mY” Fished objective tens and necessary 


NEW SILICON 750MA* DIODES 1.0% ct. ETS Sioa eye pieces. Magnifies 50x to 250x. I fertaining, unusual 


; , 3 Full b> m1 
GENERAL po aon ry pp yt; y Y- ull instructions lighting effects. 


PECIAL a quantity Ord sev- 
ws Ce 25 5 OR $8 today. Measures 'TeEm NO. 123 *. Ship. wt. 2 Ibs. $2 95 
"33/80 | "Fe/foo | Agee | ate/Sos 4B, $2.95 . we =. © , 
7 40/ | 210 300 Special Bargain | ~ 
9c 29¢ 34c | 43c (Shp. Chgs. 10c) (Shp. Chgs. 10c) (P. P. & Hdig. Chgs. 35c) 














dan, Soo ma rms/piv rms Bor | r g 
4 350/500 | = 00 490/700 geuesen SeeeiAL vias ©. 190 a 14th St. 
SOc B9c 95c Dept 260, New York 7. WATTHOUR METER 
rot core -- ; I am enclosing full remittan for items ofretet 
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AT NORMAL LISTENING LEVELS THE ONLY MEASURABLE 
DISTORTION COMES FROM THE TEST EQUIPMENT! 


Measuring intermodulation, harmonic or phase distor- 
tion on the new Citation Kits can be a unique experience 
for any engineer. He will find that at normal listening 
levels the only measurable distortion comes from the 
test equipment. 

But let’s put the numbers away. The real distinction of 
Citation is not in its specifications — remarkable as 
they are. It is, rather, in its performance — which goes 
well beyond the point of numbers. Citation actually 
sounds recognizably best. The “Citation Sound” has 
created so profound an impression, that the words have 
become part of the language of high fidelity. 

In AUDIO MAGAZINE, editor C. G. McProud, wrote: 
“When we heard the Citations, our immediate reaction 
was that one listened through the amplifier system 
clear back to the original performance, and that the 
finer nuances of tone shading stood out clearly and 
distinctly for the first time.” 


The basic quality of the “Citation Sound” was summed 

up by the Hirsch-Houck Labs in HIGH FIDELITY: “The 

more one listens...the more pleasing its sound becomes.” 

Another glowing tribute to Citation and its talented 

engineering group, headed by Stew Hegeman (show: 

above), came from Herbert Reid who said in HI-FI 

STEREO REVIEW: “Over and above the details of des 

and performance, we felt that the Citation group b 

eloquent witness to the one vital aspect of audi 

for so many of us has elevated high fidelity fr 

casual hobby to a lifelong interest: the earnest atte? 

to reach an ideal — not for the sake of technical si 

manship — but for the sake of music and our di 

ing love of it.” 

THE CITATION I, Stereophonic Preamplifier Control Cent 
Factory-Wired ... $249.95; Walnut En 


ION 11, 120 Watt Stereophonic Power Amp! 
5; Factory-Wired... $229.95; Charcoal Brown E1 
sure, AC-2... $7.95. All prices slightly higher in the W« 


+ 


For a complete report on these remarkable instruments, write Dept. RE-12 Citation Kit Division, Harman-Kardon, Plainview, N. Y. 


Build the Very Best (31 TATION KITS by 








DYNAMIC CARDIOID MICROPHONE 


with the industry’s most positive 
anti-feedback characteristics /9 


LIST PRICES 
Model 77 
trated 


e Finish, $82.50; 





{2 you’re looking for the ultimate in cardioid microphones, consider 
these advanced features of Astatic’s Model 77 and see if you don’t agree that 
no other manufacturer has SO MUCH TO SING ABOUT—the most positive 
anti-feedback characteristics ever achieved, -18 db; exclusive Mylar diaphragm 
that is pop-proof and blast-proof, retains like-new flex properties for more 
years; an exclusive sintered bronze method of acoustic phase shifting that 


creates the industry’s top directional characteristics; -52 db output and 
exceptionally flat response through 30 to 15,000 cps. 

Do one thing for your own satisfaction. On your next installation, make 
a direct comparison of the Astatic 77 with any other cardioid. We'll guarantee 
—when anyone mentions the word “cardioid” again, you'll sing the praises 
of this incomparable Astatic instrument. 


GO BY BRAND 
—GO BUY ASTATIC 


THE 


. 
SAlelic CORPORATION, CONNEAUT, OHIO 


- IN CANADA: CANADIAN ASTATIC LIMITED, TORONTO, ONTARIO 
= EXPORT SALES: ROBURN AGENCIES INC. 431 GREENWICH ST. N.Y. 13,N Y.,USA 


Prev ti tet 


eese hen 


VAAL AACA NOAA IRE 


SINGING SOUNDS BETTER WHEN THERE'S AN ASTATIC MICROPHONE ABOUT 





WHEN YOU REPLACE A TUBE... 


You have a lot at stake each time you replace a receiving tube in a customer’s set. Your professional 


reputation, your customer’s confidence, your day’s profits—even future business—all depend on the 


quality of that replacement tube. 


It is RCA’s constant aim to provide receiving tubes you can install with confidence. To this end, RCA 


carefully controls every step of the tube making 


QUALITY BY DESIGN—S 


industry collaborate on 


of the foremost tube experts in the 
ich new RCA tube design. Engi- 
neers, chemists metallurgists, production spe- 
all contribute their own skills 


a new RCA tube design ever leaves 


physicists 
cialists, field representatives 
and knowledge before 


the drafting board 


IMPROVED QUALITY FROM NEW AND IMPROVED MATERIALS 


parts and materials 


All 
RCA tubes are either produced ot 
processed by RCA under strictest quality control. More- 
over, RCA scientists search constantly for new and better 
materials which will further improve performance of 
RCA tubes. Many tube types you install today benefit from 
new cathode and plate materials developed in RCA labs. 


still 


YO 


This is why 


process from initial design to final test. 


QUALITY IN MANUFACTURING—Because tube construction is 
just as important as design and materials, RCA maintains 
system of supervisory microscopic inspection at key points 
on every production line to detect any flaw in assembly 
And to minimize the chance of human error, RCA has 
automated certain critical steps in tube production 


QUALITY BY TESTING AND CONTROL—Before shipment, every 
single RCA receiving tube is factory-tested for every sig 
nificant characteristic. A tube that fails one single test is 
rejected and destroyed. So there is no such thing as a 
“second” when you buy RCA. In addition, thorough aging 
of tubes and rating-lab tests assure strict adherence to 
performance specifications. 


CAN REPLACE WITH CONFIDENCE with RCA tubes...and why RCA 


tubes give you an extra advantage on every service job. Electron Tube Division, Harrison, N. J. 


The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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